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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
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This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
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Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 
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According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
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Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  
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Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
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internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
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Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
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and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 

 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
2 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Biography of the author: 

Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  
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Sander De Vrieze3 
 

1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
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3Centexbel, Ghent, Belgium 
*Corresponding author: Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp (MoMu), Belgium, elinevandervelde@gmail.com 

 
Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Biography of the author: 

Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
which aimed to develop standardised terminology for plastics, identify them, and provide 
storage solutions for large collections. Currently, she is working on the research project 
"Glossy Surfaces: The Conservation of TPUs in Fashion" at MoMu. Eline holds a Master of 
Science degree in Conservation and Restoration of Cultural Heritage from the University of 
Amsterdam, with a specialisation in Modern and Contemporary Art. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Portugal 
2 Department of Conservation, MUDE - Museu do Design e da Moda, Coleção Francisco Capelo, Câmara Municipal de Lisboa, Portugal 
3 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
Corresponding author: Susana França de Sá, Assistant Professor at the Department of Conservation and Restoration at NOVA School of Science 
and Technology (Pt) susana.sa@fct.unl.pt 

 
Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
 

 

  



 

Coated Fabrics Collection Care                               / 13 van 19 
 

Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
 

 

 



 

Coated Fabrics Collection Care                               / 3 van 19 
 

Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 
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According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
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Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
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Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
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Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
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Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
 

 

  



 

Coated Fabrics Collection Care                               / 18 van 19 
 

Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 

 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
2 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Biography of the author: 

Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  

 

Eline van der Velde1*, Joana Tomás Ferreira2, Kim Verkens1, Susana França de Sá2, and 
Sander De Vrieze3 
 

1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3Centexbel, Ghent, Belgium 
*Corresponding author: Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp (MoMu), Belgium, elinevandervelde@gmail.com 

 
Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Biography of the author: 

Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
which aimed to develop standardised terminology for plastics, identify them, and provide 
storage solutions for large collections. Currently, she is working on the research project 
"Glossy Surfaces: The Conservation of TPUs in Fashion" at MoMu. Eline holds a Master of 
Science degree in Conservation and Restoration of Cultural Heritage from the University of 
Amsterdam, with a specialisation in Modern and Contemporary Art. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 
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libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
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Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 

 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
2 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Biography of the author: 

Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  

 

Eline van der Velde1*, Joana Tomás Ferreira2, Kim Verkens1, Susana França de Sá2, and 
Sander De Vrieze3 
 

1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3Centexbel, Ghent, Belgium 
*Corresponding author: Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp (MoMu), Belgium, elinevandervelde@gmail.com 

 
Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Biography of the author: 

Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
which aimed to develop standardised terminology for plastics, identify them, and provide 
storage solutions for large collections. Currently, she is working on the research project 
"Glossy Surfaces: The Conservation of TPUs in Fashion" at MoMu. Eline holds a Master of 
Science degree in Conservation and Restoration of Cultural Heritage from the University of 
Amsterdam, with a specialisation in Modern and Contemporary Art. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Corresponding author: Susana França de Sá, Assistant Professor at the Department of Conservation and Restoration at NOVA School of Science 
and Technology (Pt) susana.sa@fct.unl.pt 

 
Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
 

  



 

Coated Fabrics Collection Care                               / 2 van 19 
 

A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
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Next to her work as a textile conservator she also does research on plastics in fashion, more 
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Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 
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According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 
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Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  
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at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
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Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
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Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 

 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
2 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Biography of the author: 

Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  

 

Eline van der Velde1*, Joana Tomás Ferreira2, Kim Verkens1, Susana França de Sá2, and 
Sander De Vrieze3 
 

1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3Centexbel, Ghent, Belgium 
*Corresponding author: Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp (MoMu), Belgium, elinevandervelde@gmail.com 

 
Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Biography of the author: 

Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
which aimed to develop standardised terminology for plastics, identify them, and provide 
storage solutions for large collections. Currently, she is working on the research project 
"Glossy Surfaces: The Conservation of TPUs in Fashion" at MoMu. Eline holds a Master of 
Science degree in Conservation and Restoration of Cultural Heritage from the University of 
Amsterdam, with a specialisation in Modern and Contemporary Art. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
 

  



 

Coated Fabrics Collection Care                               / 14 van 19 
 

Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
 

  



 

Coated Fabrics Collection Care                               / 2 van 19 
 

A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 

 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
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3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 
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coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
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Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
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César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
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(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
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Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
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and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  
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from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 
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During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
 

 

  



 

Coated Fabrics Collection Care                               / 18 van 19 
 

Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 

 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
2 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Biography of the author: 

Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  
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*Corresponding author: Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp (MoMu), Belgium, elinevandervelde@gmail.com 

 
Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Biography of the author: 

Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
which aimed to develop standardised terminology for plastics, identify them, and provide 
storage solutions for large collections. Currently, she is working on the research project 
"Glossy Surfaces: The Conservation of TPUs in Fashion" at MoMu. Eline holds a Master of 
Science degree in Conservation and Restoration of Cultural Heritage from the University of 
Amsterdam, with a specialisation in Modern and Contemporary Art. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
 

  



 

Coated Fabrics Collection Care                               / 14 van 19 
 

Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 

 
 

  



 

Coated Fabrics Collection Care                               / 16 van 19 
 

 
What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 



 

Coated Fabrics Collection Care                               / 17 van 19 
 

art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 

 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
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2 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  
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Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
 

 

 

 



 

Coated Fabrics Collection Care                               / 10 van 19 
 

Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
  



 

Coated Fabrics Collection Care                               / 11 van 19 
 

Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
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LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
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Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  
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at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
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in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
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was programme chair for the Institute of Conservation (Icon), UK, at the International 
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Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
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Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 
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 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
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Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
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Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
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graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
 

 

 

 
 

 



 

Coated Fabrics Collection Care                               / 1 van 19 
 

 

ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 

 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
2 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Biography of the author: 

Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  
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Sander De Vrieze3 
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*Corresponding author: Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp (MoMu), Belgium, elinevandervelde@gmail.com 

 
Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
which aimed to develop standardised terminology for plastics, identify them, and provide 
storage solutions for large collections. Currently, she is working on the research project 
"Glossy Surfaces: The Conservation of TPUs in Fashion" at MoMu. Eline holds a Master of 
Science degree in Conservation and Restoration of Cultural Heritage from the University of 
Amsterdam, with a specialisation in Modern and Contemporary Art. 
 

  



 

Coated Fabrics Collection Care                               / 9 van 19 
 

 

Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
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course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
 

  



 

Coated Fabrics Collection Care                               / 14 van 19 
 

Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 

 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
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3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Biography of the author: 

Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  

 

Eline van der Velde1*, Joana Tomás Ferreira2, Kim Verkens1, Susana França de Sá2, and 
Sander De Vrieze3 
 

1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3Centexbel, Ghent, Belgium 
*Corresponding author: Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp (MoMu), Belgium, elinevandervelde@gmail.com 

 
Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
which aimed to develop standardised terminology for plastics, identify them, and provide 
storage solutions for large collections. Currently, she is working on the research project 
"Glossy Surfaces: The Conservation of TPUs in Fashion" at MoMu. Eline holds a Master of 
Science degree in Conservation and Restoration of Cultural Heritage from the University of 
Amsterdam, with a specialisation in Modern and Contemporary Art. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 
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Sander De Vrieze3 

 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
2 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  

 

Eline van der Velde1*, Joana Tomás Ferreira2, Kim Verkens1, Susana França de Sá2, and 
Sander De Vrieze3 
 

1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3Centexbel, Ghent, Belgium 
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Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
which aimed to develop standardised terminology for plastics, identify them, and provide 
storage solutions for large collections. Currently, she is working on the research project 
"Glossy Surfaces: The Conservation of TPUs in Fashion" at MoMu. Eline holds a Master of 
Science degree in Conservation and Restoration of Cultural Heritage from the University of 
Amsterdam, with a specialisation in Modern and Contemporary Art. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 

 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
2 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Biography of the author: 

Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  

 

Eline van der Velde1*, Joana Tomás Ferreira2, Kim Verkens1, Susana França de Sá2, and 
Sander De Vrieze3 
 

1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3Centexbel, Ghent, Belgium 
*Corresponding author: Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp (MoMu), Belgium, elinevandervelde@gmail.com 

 
Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
which aimed to develop standardised terminology for plastics, identify them, and provide 
storage solutions for large collections. Currently, she is working on the research project 
"Glossy Surfaces: The Conservation of TPUs in Fashion" at MoMu. Eline holds a Master of 
Science degree in Conservation and Restoration of Cultural Heritage from the University of 
Amsterdam, with a specialisation in Modern and Contemporary Art. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
 

 

 

 
 

 



 

Coated Fabrics Collection Care                               / 1 van 19 
 

 

ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 
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According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
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She has worked with several museums and has been involved in different research projects 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  
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Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Science degree in Conservation and Restoration of Cultural Heritage from the University of 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
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Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
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(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 

 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
2 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Biography of the author: 

Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  
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Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
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Corresponding author: Susana França de Sá, Assistant Professor at the Department of Conservation and Restoration at NOVA School of Science 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 
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According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  
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Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
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"Glossy Surfaces: The Conservation of TPUs in Fashion" at MoMu. Eline holds a Master of 
Science degree in Conservation and Restoration of Cultural Heritage from the University of 
Amsterdam, with a specialisation in Modern and Contemporary Art. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 
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3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Biography of the author: 

Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  
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Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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3 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
Corresponding author: Susana França de Sá, Assistant Professor at the Department of Conservation and Restoration at NOVA School of Science 
and Technology (Pt) susana.sa@fct.unl.pt 

 
Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
 

 

 

 



 

Coated Fabrics Collection Care                               / 10 van 19 
 

Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
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This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
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Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 
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According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
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Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  
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Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
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Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
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Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
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(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
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agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
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and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
 

 

  



 

Coated Fabrics Collection Care                               / 13 van 19 
 

Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
 

 

  



 

Coated Fabrics Collection Care                               / 18 van 19 
 

Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 

 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
2 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Biography of the author: 

Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  
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*Corresponding author: Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp (MoMu), Belgium, elinevandervelde@gmail.com 

 
Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Biography of the author: 

Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
which aimed to develop standardised terminology for plastics, identify them, and provide 
storage solutions for large collections. Currently, she is working on the research project 
"Glossy Surfaces: The Conservation of TPUs in Fashion" at MoMu. Eline holds a Master of 
Science degree in Conservation and Restoration of Cultural Heritage from the University of 
Amsterdam, with a specialisation in Modern and Contemporary Art. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 

 

Susana França de Sá1,*, Madalena Carita, Cristiana Damas, Inês Correia, Joana Tomás 
Ferreira, Eline van der Velde and Kim Verkens 
 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
2 Department of Conservation, MUDE - Museu do Design e da Moda, Coleção Francisco Capelo, Câmara Municipal de Lisboa, Portugal 
3 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
Corresponding author: Susana França de Sá, Assistant Professor at the Department of Conservation and Restoration at NOVA School of Science 
and Technology (Pt) susana.sa@fct.unl.pt 

 
Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
 

 

 

  



 

Coated Fabrics Collection Care                               / 15 van 19 
 

Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
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This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
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Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
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According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 
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(MoMu), Belgium.  
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Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
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collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
 

  



 

Coated Fabrics Collection Care                               / 14 van 19 
 

Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 

 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
2 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Biography of the author: 

Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  

 

Eline van der Velde1*, Joana Tomás Ferreira2, Kim Verkens1, Susana França de Sá2, and 
Sander De Vrieze3 
 

1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3Centexbel, Ghent, Belgium 
*Corresponding author: Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp (MoMu), Belgium, elinevandervelde@gmail.com 

 
Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Biography of the author: 

Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
which aimed to develop standardised terminology for plastics, identify them, and provide 
storage solutions for large collections. Currently, she is working on the research project 
"Glossy Surfaces: The Conservation of TPUs in Fashion" at MoMu. Eline holds a Master of 
Science degree in Conservation and Restoration of Cultural Heritage from the University of 
Amsterdam, with a specialisation in Modern and Contemporary Art. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 

 

Susana França de Sá1,*, Madalena Carita, Cristiana Damas, Inês Correia, Joana Tomás 
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3 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  



 

Coated Fabrics Collection Care                               / 5 van 19 
 

 

Biography of the author: 

Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 

 

  



 

Coated Fabrics Collection Care                               / 6 van 19 
 

Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 
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libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
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Coated Fabrics Collection Care                               / 7 van 19 
 

Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  

 

Eline van der Velde1*, Joana Tomás Ferreira2, Kim Verkens1, Susana França de Sá2, and 
Sander De Vrieze3 
 

1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3Centexbel, Ghent, Belgium 
*Corresponding author: Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp (MoMu), Belgium, elinevandervelde@gmail.com 

 
Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  
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Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 

 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
2 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Biography of the author: 

Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  

 

Eline van der Velde1*, Joana Tomás Ferreira2, Kim Verkens1, Susana França de Sá2, and 
Sander De Vrieze3 
 

1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3Centexbel, Ghent, Belgium 
*Corresponding author: Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp (MoMu), Belgium, elinevandervelde@gmail.com 

 
Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Biography of the author: 

Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
which aimed to develop standardised terminology for plastics, identify them, and provide 
storage solutions for large collections. Currently, she is working on the research project 
"Glossy Surfaces: The Conservation of TPUs in Fashion" at MoMu. Eline holds a Master of 
Science degree in Conservation and Restoration of Cultural Heritage from the University of 
Amsterdam, with a specialisation in Modern and Contemporary Art. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 

 

Susana França de Sá1,*, Madalena Carita, Cristiana Damas, Inês Correia, Joana Tomás 
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3 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
Corresponding author: Susana França de Sá, Assistant Professor at the Department of Conservation and Restoration at NOVA School of Science 
and Technology (Pt) susana.sa@fct.unl.pt 

 
Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
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According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
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Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
  



 

Coated Fabrics Collection Care                               / 7 van 19 
 

Slowing down time: Testing packing materials and storage solutions for polyurethane 
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Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
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Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
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these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
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collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
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(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
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agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
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and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  
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in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 

 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
2 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Biography of the author: 

Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  

 

Eline van der Velde1*, Joana Tomás Ferreira2, Kim Verkens1, Susana França de Sá2, and 
Sander De Vrieze3 
 

1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3Centexbel, Ghent, Belgium 
*Corresponding author: Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp (MoMu), Belgium, elinevandervelde@gmail.com 

 
Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Biography of the author: 

Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
which aimed to develop standardised terminology for plastics, identify them, and provide 
storage solutions for large collections. Currently, she is working on the research project 
"Glossy Surfaces: The Conservation of TPUs in Fashion" at MoMu. Eline holds a Master of 
Science degree in Conservation and Restoration of Cultural Heritage from the University of 
Amsterdam, with a specialisation in Modern and Contemporary Art. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 

 

 

  



 

Coated Fabrics Collection Care                               / 19 van 19 
 

Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
 

 

 



 

Coated Fabrics Collection Care                               / 3 van 19 
 

Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 
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According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
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Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
  



 

Coated Fabrics Collection Care                               / 7 van 19 
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coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  
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Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
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these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
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internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
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conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  
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Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
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Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 
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 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  
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During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 

 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
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2 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Biography of the author: 

Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 

 

  



 

Coated Fabrics Collection Care                               / 6 van 19 
 

Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  
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Sander De Vrieze3 
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3Centexbel, Ghent, Belgium 
*Corresponding author: Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp (MoMu), Belgium, elinevandervelde@gmail.com 

 
Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Biography of the author: 

Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
which aimed to develop standardised terminology for plastics, identify them, and provide 
storage solutions for large collections. Currently, she is working on the research project 
"Glossy Surfaces: The Conservation of TPUs in Fashion" at MoMu. Eline holds a Master of 
Science degree in Conservation and Restoration of Cultural Heritage from the University of 
Amsterdam, with a specialisation in Modern and Contemporary Art. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
 
  



 

Coated Fabrics Collection Care                               / 4 van 19 
 

Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 

 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
2 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 
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of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  
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Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
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Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 
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During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
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Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
 

 

 



 

Coated Fabrics Collection Care                               / 3 van 19 
 

Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 

 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
2 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Biography of the author: 

Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  

 

Eline van der Velde1*, Joana Tomás Ferreira2, Kim Verkens1, Susana França de Sá2, and 
Sander De Vrieze3 
 

1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
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Portugal 
3Centexbel, Ghent, Belgium 
*Corresponding author: Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp (MoMu), Belgium, elinevandervelde@gmail.com 

 
Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Biography of the author: 

Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
which aimed to develop standardised terminology for plastics, identify them, and provide 
storage solutions for large collections. Currently, she is working on the research project 
"Glossy Surfaces: The Conservation of TPUs in Fashion" at MoMu. Eline holds a Master of 
Science degree in Conservation and Restoration of Cultural Heritage from the University of 
Amsterdam, with a specialisation in Modern and Contemporary Art. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 

 

Susana França de Sá1,*, Madalena Carita, Cristiana Damas, Inês Correia, Joana Tomás 
Ferreira, Eline van der Velde and Kim Verkens 
 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
2 Department of Conservation, MUDE - Museu do Design e da Moda, Coleção Francisco Capelo, Câmara Municipal de Lisboa, Portugal 
3 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
Corresponding author: Susana França de Sá, Assistant Professor at the Department of Conservation and Restoration at NOVA School of Science 
and Technology (Pt) susana.sa@fct.unl.pt 

 
Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 



 

Coated Fabrics Collection Care                               / 12 van 19 
 

 

Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
 

 

 

 
 

 



 

Coated Fabrics Collection Care                               / 1 van 19 
 

 

ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
 

  



 

Coated Fabrics Collection Care                               / 2 van 19 
 

A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 
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According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  
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Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Eline van der Velde is a contemporary materials conservator who conducts research on the 
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Science degree in Conservation and Restoration of Cultural Heritage from the University of 
Amsterdam, with a specialisation in Modern and Contemporary Art. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
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(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  
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Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 

 

 

  



 

Coated Fabrics Collection Care                               / 19 van 19 
 

Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 
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3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Biography of the author: 

Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  
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Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
which aimed to develop standardised terminology for plastics, identify them, and provide 
storage solutions for large collections. Currently, she is working on the research project 
"Glossy Surfaces: The Conservation of TPUs in Fashion" at MoMu. Eline holds a Master of 
Science degree in Conservation and Restoration of Cultural Heritage from the University of 
Amsterdam, with a specialisation in Modern and Contemporary Art. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 

 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
2 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Biography of the author: 

Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  

 

Eline van der Velde1*, Joana Tomás Ferreira2, Kim Verkens1, Susana França de Sá2, and 
Sander De Vrieze3 
 

1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
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Portugal 
3Centexbel, Ghent, Belgium 
*Corresponding author: Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp (MoMu), Belgium, elinevandervelde@gmail.com 

 
Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
which aimed to develop standardised terminology for plastics, identify them, and provide 
storage solutions for large collections. Currently, she is working on the research project 
"Glossy Surfaces: The Conservation of TPUs in Fashion" at MoMu. Eline holds a Master of 
Science degree in Conservation and Restoration of Cultural Heritage from the University of 
Amsterdam, with a specialisation in Modern and Contemporary Art. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
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Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 
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According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
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She has worked with several museums and has been involved in different research projects 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  
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Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
 

 

 

 



 

Coated Fabrics Collection Care                               / 10 van 19 
 

Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
  



 

Coated Fabrics Collection Care                               / 11 van 19 
 

Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
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Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 

 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
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2 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Biography of the author: 

Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  
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*Corresponding author: Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp (MoMu), Belgium, elinevandervelde@gmail.com 

 
Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
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storage solutions for large collections. Currently, she is working on the research project 
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Amsterdam, with a specialisation in Modern and Contemporary Art. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
 

 

  



 

Coated Fabrics Collection Care                               / 13 van 19 
 

Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 
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According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  
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Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
which aimed to develop standardised terminology for plastics, identify them, and provide 
storage solutions for large collections. Currently, she is working on the research project 
"Glossy Surfaces: The Conservation of TPUs in Fashion" at MoMu. Eline holds a Master of 
Science degree in Conservation and Restoration of Cultural Heritage from the University of 
Amsterdam, with a specialisation in Modern and Contemporary Art. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 

 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
2 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Biography of the author: 

Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  
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Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
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storage solutions for large collections. Currently, she is working on the research project 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 
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According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  
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Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
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investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
 

 

 

 



 

Coated Fabrics Collection Care                               / 10 van 19 
 

Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
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University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 
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Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 

 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
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2 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Biography of the author: 

Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  

 

Eline van der Velde1*, Joana Tomás Ferreira2, Kim Verkens1, Susana França de Sá2, and 
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Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Biography of the author: 

Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
which aimed to develop standardised terminology for plastics, identify them, and provide 
storage solutions for large collections. Currently, she is working on the research project 
"Glossy Surfaces: The Conservation of TPUs in Fashion" at MoMu. Eline holds a Master of 
Science degree in Conservation and Restoration of Cultural Heritage from the University of 
Amsterdam, with a specialisation in Modern and Contemporary Art. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 

 

Susana França de Sá1,*, Madalena Carita, Cristiana Damas, Inês Correia, Joana Tomás 
Ferreira, Eline van der Velde and Kim Verkens 
 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
2 Department of Conservation, MUDE - Museu do Design e da Moda, Coleção Francisco Capelo, Câmara Municipal de Lisboa, Portugal 
3 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
Corresponding author: Susana França de Sá, Assistant Professor at the Department of Conservation and Restoration at NOVA School of Science 
and Technology (Pt) susana.sa@fct.unl.pt 

 
Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
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This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
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coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
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Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
 

  



 

Coated Fabrics Collection Care                               / 8 van 19 
 

Biography of the author: 

Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
which aimed to develop standardised terminology for plastics, identify them, and provide 
storage solutions for large collections. Currently, she is working on the research project 
"Glossy Surfaces: The Conservation of TPUs in Fashion" at MoMu. Eline holds a Master of 
Science degree in Conservation and Restoration of Cultural Heritage from the University of 
Amsterdam, with a specialisation in Modern and Contemporary Art. 
 

  



 

Coated Fabrics Collection Care                               / 9 van 19 
 

 

Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
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specific nature of contemporary fashion collections. She has also done some restoration work 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 

 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
2 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Biography of the author: 

Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  

 

Eline van der Velde1*, Joana Tomás Ferreira2, Kim Verkens1, Susana França de Sá2, and 
Sander De Vrieze3 
 

1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3Centexbel, Ghent, Belgium 
*Corresponding author: Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp (MoMu), Belgium, elinevandervelde@gmail.com 

 
Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Biography of the author: 

Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
which aimed to develop standardised terminology for plastics, identify them, and provide 
storage solutions for large collections. Currently, she is working on the research project 
"Glossy Surfaces: The Conservation of TPUs in Fashion" at MoMu. Eline holds a Master of 
Science degree in Conservation and Restoration of Cultural Heritage from the University of 
Amsterdam, with a specialisation in Modern and Contemporary Art. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Coated Fabrics Collection Care                               / 4 van 19 
 

Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 

 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
2 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 
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Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
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fashion pieces/collections and concluded that there is very little specialized literature. She 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  
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Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 

 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
2 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Biography of the author: 

Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  

 

Eline van der Velde1*, Joana Tomás Ferreira2, Kim Verkens1, Susana França de Sá2, and 
Sander De Vrieze3 
 

1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3Centexbel, Ghent, Belgium 
*Corresponding author: Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp (MoMu), Belgium, elinevandervelde@gmail.com 

 
Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Biography of the author: 

Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
which aimed to develop standardised terminology for plastics, identify them, and provide 
storage solutions for large collections. Currently, she is working on the research project 
"Glossy Surfaces: The Conservation of TPUs in Fashion" at MoMu. Eline holds a Master of 
Science degree in Conservation and Restoration of Cultural Heritage from the University of 
Amsterdam, with a specialisation in Modern and Contemporary Art. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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and Technology (Pt) susana.sa@fct.unl.pt 

 
Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
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Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  
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collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 

 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
2 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Biography of the author: 

Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
  



 

Coated Fabrics Collection Care                               / 7 van 19 
 

Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  

 

Eline van der Velde1*, Joana Tomás Ferreira2, Kim Verkens1, Susana França de Sá2, and 
Sander De Vrieze3 
 

1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3Centexbel, Ghent, Belgium 
*Corresponding author: Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp (MoMu), Belgium, elinevandervelde@gmail.com 

 
Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
 

  



 

Coated Fabrics Collection Care                               / 8 van 19 
 

Biography of the author: 

Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
which aimed to develop standardised terminology for plastics, identify them, and provide 
storage solutions for large collections. Currently, she is working on the research project 
"Glossy Surfaces: The Conservation of TPUs in Fashion" at MoMu. Eline holds a Master of 
Science degree in Conservation and Restoration of Cultural Heritage from the University of 
Amsterdam, with a specialisation in Modern and Contemporary Art. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 

 

Susana França de Sá1,*, Madalena Carita, Cristiana Damas, Inês Correia, Joana Tomás 
Ferreira, Eline van der Velde and Kim Verkens 
 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
2 Department of Conservation, MUDE - Museu do Design e da Moda, Coleção Francisco Capelo, Câmara Municipal de Lisboa, Portugal 
3 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
Corresponding author: Susana França de Sá, Assistant Professor at the Department of Conservation and Restoration at NOVA School of Science 
and Technology (Pt) susana.sa@fct.unl.pt 

 
Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
 

 

 

 
 

 



 

Coated Fabrics Collection Care                               / 1 van 19 
 

 

ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 
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According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
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conservation treatments for modern materials. 

 

  



 

Coated Fabrics Collection Care                               / 6 van 19 
 

Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  
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Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Amsterdam, with a specialisation in Modern and Contemporary Art. 
 

  



 

Coated Fabrics Collection Care                               / 9 van 19 
 

 

Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 
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Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  
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Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
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Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
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Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 
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 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  
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During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 
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3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Biography of the author: 

Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  

 

Eline van der Velde1*, Joana Tomás Ferreira2, Kim Verkens1, Susana França de Sá2, and 
Sander De Vrieze3 
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Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Biography of the author: 

Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
which aimed to develop standardised terminology for plastics, identify them, and provide 
storage solutions for large collections. Currently, she is working on the research project 
"Glossy Surfaces: The Conservation of TPUs in Fashion" at MoMu. Eline holds a Master of 
Science degree in Conservation and Restoration of Cultural Heritage from the University of 
Amsterdam, with a specialisation in Modern and Contemporary Art. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
 

 

 

  



 

Coated Fabrics Collection Care                               / 15 van 19 
 

Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 

 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
2 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  
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Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
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investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
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Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  
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Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
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Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 
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 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  
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During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
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gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
 

  



 

Coated Fabrics Collection Care                               / 2 van 19 
 

A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 

 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
2 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Biography of the author: 

Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  
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Sander De Vrieze3 
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3Centexbel, Ghent, Belgium 
*Corresponding author: Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp (MoMu), Belgium, elinevandervelde@gmail.com 

 
Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Biography of the author: 

Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
which aimed to develop standardised terminology for plastics, identify them, and provide 
storage solutions for large collections. Currently, she is working on the research project 
"Glossy Surfaces: The Conservation of TPUs in Fashion" at MoMu. Eline holds a Master of 
Science degree in Conservation and Restoration of Cultural Heritage from the University of 
Amsterdam, with a specialisation in Modern and Contemporary Art. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 



 

Coated Fabrics Collection Care                               / 17 van 19 
 

art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 
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According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  
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Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
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"Glossy Surfaces: The Conservation of TPUs in Fashion" at MoMu. Eline holds a Master of 
Science degree in Conservation and Restoration of Cultural Heritage from the University of 
Amsterdam, with a specialisation in Modern and Contemporary Art. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
 

  



 

Coated Fabrics Collection Care                               / 2 van 19 
 

A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 

 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
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3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Biography of the author: 

Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  
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Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
which aimed to develop standardised terminology for plastics, identify them, and provide 
storage solutions for large collections. Currently, she is working on the research project 
"Glossy Surfaces: The Conservation of TPUs in Fashion" at MoMu. Eline holds a Master of 
Science degree in Conservation and Restoration of Cultural Heritage from the University of 
Amsterdam, with a specialisation in Modern and Contemporary Art. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
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Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
 

 

  



 

Coated Fabrics Collection Care                               / 13 van 19 
 

Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 

 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
2 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Biography of the author: 

Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  

 

Eline van der Velde1*, Joana Tomás Ferreira2, Kim Verkens1, Susana França de Sá2, and 
Sander De Vrieze3 
 

1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3Centexbel, Ghent, Belgium 
*Corresponding author: Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp (MoMu), Belgium, elinevandervelde@gmail.com 

 
Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Biography of the author: 

Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
which aimed to develop standardised terminology for plastics, identify them, and provide 
storage solutions for large collections. Currently, she is working on the research project 
"Glossy Surfaces: The Conservation of TPUs in Fashion" at MoMu. Eline holds a Master of 
Science degree in Conservation and Restoration of Cultural Heritage from the University of 
Amsterdam, with a specialisation in Modern and Contemporary Art. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 

 

Susana França de Sá1,*, Madalena Carita, Cristiana Damas, Inês Correia, Joana Tomás 
Ferreira, Eline van der Velde and Kim Verkens 
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3 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
Corresponding author: Susana França de Sá, Assistant Professor at the Department of Conservation and Restoration at NOVA School of Science 
and Technology (Pt) susana.sa@fct.unl.pt 

 
Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 
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According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  
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Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Amsterdam, with a specialisation in Modern and Contemporary Art. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
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Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
 

 

  



 

Coated Fabrics Collection Care                               / 13 van 19 
 

Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
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3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Biography of the author: 

Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  

 

Eline van der Velde1*, Joana Tomás Ferreira2, Kim Verkens1, Susana França de Sá2, and 
Sander De Vrieze3 
 

1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3Centexbel, Ghent, Belgium 
*Corresponding author: Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp (MoMu), Belgium, elinevandervelde@gmail.com 

 
Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Biography of the author: 

Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
which aimed to develop standardised terminology for plastics, identify them, and provide 
storage solutions for large collections. Currently, she is working on the research project 
"Glossy Surfaces: The Conservation of TPUs in Fashion" at MoMu. Eline holds a Master of 
Science degree in Conservation and Restoration of Cultural Heritage from the University of 
Amsterdam, with a specialisation in Modern and Contemporary Art. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 

 

Susana França de Sá1,*, Madalena Carita, Cristiana Damas, Inês Correia, Joana Tomás 
Ferreira, Eline van der Velde and Kim Verkens 
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2 Department of Conservation, MUDE - Museu do Design e da Moda, Coleção Francisco Capelo, Câmara Municipal de Lisboa, Portugal 
3 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
Corresponding author: Susana França de Sá, Assistant Professor at the Department of Conservation and Restoration at NOVA School of Science 
and Technology (Pt) susana.sa@fct.unl.pt 

 
Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
 

  



 

Coated Fabrics Collection Care                               / 2 van 19 
 

A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 

 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
2 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  



 

Coated Fabrics Collection Care                               / 5 van 19 
 

 

Biography of the author: 

Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  
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Sander De Vrieze3 
 

1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3Centexbel, Ghent, Belgium 
*Corresponding author: Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp (MoMu), Belgium, elinevandervelde@gmail.com 

 
Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Biography of the author: 

Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
which aimed to develop standardised terminology for plastics, identify them, and provide 
storage solutions for large collections. Currently, she is working on the research project 
"Glossy Surfaces: The Conservation of TPUs in Fashion" at MoMu. Eline holds a Master of 
Science degree in Conservation and Restoration of Cultural Heritage from the University of 
Amsterdam, with a specialisation in Modern and Contemporary Art. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
  



 

Coated Fabrics Collection Care                               / 11 van 19 
 

Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 

 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
2 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Biography of the author: 

Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  
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Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
which aimed to develop standardised terminology for plastics, identify them, and provide 
storage solutions for large collections. Currently, she is working on the research project 
"Glossy Surfaces: The Conservation of TPUs in Fashion" at MoMu. Eline holds a Master of 
Science degree in Conservation and Restoration of Cultural Heritage from the University of 
Amsterdam, with a specialisation in Modern and Contemporary Art. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 

 
 

  



 

Coated Fabrics Collection Care                               / 16 van 19 
 

 
What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 
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According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  
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Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
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investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
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Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 
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Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
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and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 

 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
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3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Biography of the author: 

Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  
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Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
 

  



 

Coated Fabrics Collection Care                               / 8 van 19 
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Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
which aimed to develop standardised terminology for plastics, identify them, and provide 
storage solutions for large collections. Currently, she is working on the research project 
"Glossy Surfaces: The Conservation of TPUs in Fashion" at MoMu. Eline holds a Master of 
Science degree in Conservation and Restoration of Cultural Heritage from the University of 
Amsterdam, with a specialisation in Modern and Contemporary Art. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 

 

Susana França de Sá1,*, Madalena Carita, Cristiana Damas, Inês Correia, Joana Tomás 
Ferreira, Eline van der Velde and Kim Verkens 
 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
2 Department of Conservation, MUDE - Museu do Design e da Moda, Coleção Francisco Capelo, Câmara Municipal de Lisboa, Portugal 
3 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
Corresponding author: Susana França de Sá, Assistant Professor at the Department of Conservation and Restoration at NOVA School of Science 
and Technology (Pt) susana.sa@fct.unl.pt 

 
Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 

 
 

  



 

Coated Fabrics Collection Care                               / 16 van 19 
 

 
What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
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This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 
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According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 
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coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  
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Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
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Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
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Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 

 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
2 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Biography of the author: 

Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  

 

Eline van der Velde1*, Joana Tomás Ferreira2, Kim Verkens1, Susana França de Sá2, and 
Sander De Vrieze3 
 

1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3Centexbel, Ghent, Belgium 
*Corresponding author: Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp (MoMu), Belgium, elinevandervelde@gmail.com 

 
Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Biography of the author: 

Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
which aimed to develop standardised terminology for plastics, identify them, and provide 
storage solutions for large collections. Currently, she is working on the research project 
"Glossy Surfaces: The Conservation of TPUs in Fashion" at MoMu. Eline holds a Master of 
Science degree in Conservation and Restoration of Cultural Heritage from the University of 
Amsterdam, with a specialisation in Modern and Contemporary Art. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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3 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
 

  



 

Coated Fabrics Collection Care                               / 2 van 19 
 

A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
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Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 
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According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
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coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
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Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 

 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
2 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Biography of the author: 

Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  

 

Eline van der Velde1*, Joana Tomás Ferreira2, Kim Verkens1, Susana França de Sá2, and 
Sander De Vrieze3 
 

1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3Centexbel, Ghent, Belgium 
*Corresponding author: Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp (MoMu), Belgium, elinevandervelde@gmail.com 

 
Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Biography of the author: 

Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
which aimed to develop standardised terminology for plastics, identify them, and provide 
storage solutions for large collections. Currently, she is working on the research project 
"Glossy Surfaces: The Conservation of TPUs in Fashion" at MoMu. Eline holds a Master of 
Science degree in Conservation and Restoration of Cultural Heritage from the University of 
Amsterdam, with a specialisation in Modern and Contemporary Art. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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3 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
 

 

  



 

Coated Fabrics Collection Care                               / 13 van 19 
 

Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
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Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  
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Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 

 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
2 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Biography of the author: 

Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  

 

Eline van der Velde1*, Joana Tomás Ferreira2, Kim Verkens1, Susana França de Sá2, and 
Sander De Vrieze3 
 

1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3Centexbel, Ghent, Belgium 
*Corresponding author: Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp (MoMu), Belgium, elinevandervelde@gmail.com 

 
Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Biography of the author: 

Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
which aimed to develop standardised terminology for plastics, identify them, and provide 
storage solutions for large collections. Currently, she is working on the research project 
"Glossy Surfaces: The Conservation of TPUs in Fashion" at MoMu. Eline holds a Master of 
Science degree in Conservation and Restoration of Cultural Heritage from the University of 
Amsterdam, with a specialisation in Modern and Contemporary Art. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 



 

Coated Fabrics Collection Care                               / 17 van 19 
 

art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 

 

 

  



 

Coated Fabrics Collection Care                               / 19 van 19 
 

Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 
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According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  
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Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Science degree in Conservation and Restoration of Cultural Heritage from the University of 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
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Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
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Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  
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at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
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Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 

 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
2 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Biography of the author: 

Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  

 

Eline van der Velde1*, Joana Tomás Ferreira2, Kim Verkens1, Susana França de Sá2, and 
Sander De Vrieze3 
 

1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3Centexbel, Ghent, Belgium 
*Corresponding author: Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp (MoMu), Belgium, elinevandervelde@gmail.com 

 
Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Biography of the author: 

Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
which aimed to develop standardised terminology for plastics, identify them, and provide 
storage solutions for large collections. Currently, she is working on the research project 
"Glossy Surfaces: The Conservation of TPUs in Fashion" at MoMu. Eline holds a Master of 
Science degree in Conservation and Restoration of Cultural Heritage from the University of 
Amsterdam, with a specialisation in Modern and Contemporary Art. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 

 
 

  



 

Coated Fabrics Collection Care                               / 16 van 19 
 

 
What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
 

 

  



 

Coated Fabrics Collection Care                               / 18 van 19 
 

Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 

 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
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3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
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Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  
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Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
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Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
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Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
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analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
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internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
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in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 



 

Coated Fabrics Collection Care                               / 12 van 19 
 

 

Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
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and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
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agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
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and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  
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graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
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Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
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working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 

 
 

  



 

Coated Fabrics Collection Care                               / 16 van 19 
 

 
What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 
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During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
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studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 

 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
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2 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Biography of the author: 

Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  
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*Corresponding author: Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp (MoMu), Belgium, elinevandervelde@gmail.com 

 
Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
which aimed to develop standardised terminology for plastics, identify them, and provide 
storage solutions for large collections. Currently, she is working on the research project 
"Glossy Surfaces: The Conservation of TPUs in Fashion" at MoMu. Eline holds a Master of 
Science degree in Conservation and Restoration of Cultural Heritage from the University of 
Amsterdam, with a specialisation in Modern and Contemporary Art. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 
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According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
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She has worked with several museums and has been involved in different research projects 
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conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  
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Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
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(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 

 
 

  



 

Coated Fabrics Collection Care                               / 16 van 19 
 

 
What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
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international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
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Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 

 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
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2 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Biography of the author: 

Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  
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Sander De Vrieze3 
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*Corresponding author: Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp (MoMu), Belgium, elinevandervelde@gmail.com 

 
Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
 

  



 

Coated Fabrics Collection Care                               / 8 van 19 
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Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
which aimed to develop standardised terminology for plastics, identify them, and provide 
storage solutions for large collections. Currently, she is working on the research project 
"Glossy Surfaces: The Conservation of TPUs in Fashion" at MoMu. Eline holds a Master of 
Science degree in Conservation and Restoration of Cultural Heritage from the University of 
Amsterdam, with a specialisation in Modern and Contemporary Art. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
  



 

Coated Fabrics Collection Care                               / 11 van 19 
 

Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 
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Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 

 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
2 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Biography of the author: 

Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  

 

Eline van der Velde1*, Joana Tomás Ferreira2, Kim Verkens1, Susana França de Sá2, and 
Sander De Vrieze3 
 

1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3Centexbel, Ghent, Belgium 
*Corresponding author: Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp (MoMu), Belgium, elinevandervelde@gmail.com 

 
Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Biography of the author: 

Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
which aimed to develop standardised terminology for plastics, identify them, and provide 
storage solutions for large collections. Currently, she is working on the research project 
"Glossy Surfaces: The Conservation of TPUs in Fashion" at MoMu. Eline holds a Master of 
Science degree in Conservation and Restoration of Cultural Heritage from the University of 
Amsterdam, with a specialisation in Modern and Contemporary Art. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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3 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
Corresponding author: Susana França de Sá, Assistant Professor at the Department of Conservation and Restoration at NOVA School of Science 
and Technology (Pt) susana.sa@fct.unl.pt 

 
Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
 

  



 

Coated Fabrics Collection Care                               / 14 van 19 
 

Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 

 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
2 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  



 

Coated Fabrics Collection Care                               / 5 van 19 
 

 

Biography of the author: 

Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  
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Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
which aimed to develop standardised terminology for plastics, identify them, and provide 
storage solutions for large collections. Currently, she is working on the research project 
"Glossy Surfaces: The Conservation of TPUs in Fashion" at MoMu. Eline holds a Master of 
Science degree in Conservation and Restoration of Cultural Heritage from the University of 
Amsterdam, with a specialisation in Modern and Contemporary Art. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
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Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
 

 

 



 

Coated Fabrics Collection Care                               / 3 van 19 
 

Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 

 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
2 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Biography of the author: 

Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  
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Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Biography of the author: 

Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
which aimed to develop standardised terminology for plastics, identify them, and provide 
storage solutions for large collections. Currently, she is working on the research project 
"Glossy Surfaces: The Conservation of TPUs in Fashion" at MoMu. Eline holds a Master of 
Science degree in Conservation and Restoration of Cultural Heritage from the University of 
Amsterdam, with a specialisation in Modern and Contemporary Art. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 

 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
2 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  
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Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
which aimed to develop standardised terminology for plastics, identify them, and provide 
storage solutions for large collections. Currently, she is working on the research project 
"Glossy Surfaces: The Conservation of TPUs in Fashion" at MoMu. Eline holds a Master of 
Science degree in Conservation and Restoration of Cultural Heritage from the University of 
Amsterdam, with a specialisation in Modern and Contemporary Art. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
 

 

 

 



 

Coated Fabrics Collection Care                               / 10 van 19 
 

Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
 

 

  



 

Coated Fabrics Collection Care                               / 18 van 19 
 

Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 

 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
2 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Biography of the author: 

Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  
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Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
which aimed to develop standardised terminology for plastics, identify them, and provide 
storage solutions for large collections. Currently, she is working on the research project 
"Glossy Surfaces: The Conservation of TPUs in Fashion" at MoMu. Eline holds a Master of 
Science degree in Conservation and Restoration of Cultural Heritage from the University of 
Amsterdam, with a specialisation in Modern and Contemporary Art. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 

 

 

  



 

Coated Fabrics Collection Care                               / 19 van 19 
 

Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
 

  



 

Coated Fabrics Collection Care                               / 2 van 19 
 

A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
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3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 
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According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
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She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  
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Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
 

  



 

Coated Fabrics Collection Care                               / 8 van 19 
 

Biography of the author: 

Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
which aimed to develop standardised terminology for plastics, identify them, and provide 
storage solutions for large collections. Currently, she is working on the research project 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
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Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
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Represents Portugal at the European Research Center for Book and Paper Conservation-
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Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 

 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
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3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Biography of the author: 

Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  
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Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
which aimed to develop standardised terminology for plastics, identify them, and provide 
storage solutions for large collections. Currently, she is working on the research project 
"Glossy Surfaces: The Conservation of TPUs in Fashion" at MoMu. Eline holds a Master of 
Science degree in Conservation and Restoration of Cultural Heritage from the University of 
Amsterdam, with a specialisation in Modern and Contemporary Art. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
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2 Department of Conservation, MUDE - Museu do Design e da Moda, Coleção Francisco Capelo, Câmara Municipal de Lisboa, Portugal 
3 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
Corresponding author: Susana França de Sá, Assistant Professor at the Department of Conservation and Restoration at NOVA School of Science 
and Technology (Pt) susana.sa@fct.unl.pt 

 
Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
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This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 
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According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
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coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  
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Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
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Coated Fabrics Collection Care                               / 11 van 19 
 

Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
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Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
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Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 

 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
2 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Biography of the author: 

Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  

 

Eline van der Velde1*, Joana Tomás Ferreira2, Kim Verkens1, Susana França de Sá2, and 
Sander De Vrieze3 
 

1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
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3Centexbel, Ghent, Belgium 
*Corresponding author: Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp (MoMu), Belgium, elinevandervelde@gmail.com 

 
Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Biography of the author: 

Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
which aimed to develop standardised terminology for plastics, identify them, and provide 
storage solutions for large collections. Currently, she is working on the research project 
"Glossy Surfaces: The Conservation of TPUs in Fashion" at MoMu. Eline holds a Master of 
Science degree in Conservation and Restoration of Cultural Heritage from the University of 
Amsterdam, with a specialisation in Modern and Contemporary Art. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
 

 

 

 



 

Coated Fabrics Collection Care                               / 10 van 19 
 

Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
 

 

 

 
 

 



 

Coated Fabrics Collection Care                               / 1 van 19 
 

 

ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
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Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 
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According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
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coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
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Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
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fashion collections. The final dissertation already presents storage proposals oriented to the 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
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he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 

 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
2 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Biography of the author: 

Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  

 

Eline van der Velde1*, Joana Tomás Ferreira2, Kim Verkens1, Susana França de Sá2, and 
Sander De Vrieze3 
 

1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3Centexbel, Ghent, Belgium 
*Corresponding author: Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp (MoMu), Belgium, elinevandervelde@gmail.com 

 
Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Biography of the author: 

Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
which aimed to develop standardised terminology for plastics, identify them, and provide 
storage solutions for large collections. Currently, she is working on the research project 
"Glossy Surfaces: The Conservation of TPUs in Fashion" at MoMu. Eline holds a Master of 
Science degree in Conservation and Restoration of Cultural Heritage from the University of 
Amsterdam, with a specialisation in Modern and Contemporary Art. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 
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Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  
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Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 



 

Coated Fabrics Collection Care                               / 17 van 19 
 

art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 

 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
2 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  



 

Coated Fabrics Collection Care                               / 5 van 19 
 

 

Biography of the author: 

Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  

 

Eline van der Velde1*, Joana Tomás Ferreira2, Kim Verkens1, Susana França de Sá2, and 
Sander De Vrieze3 
 

1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3Centexbel, Ghent, Belgium 
*Corresponding author: Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp (MoMu), Belgium, elinevandervelde@gmail.com 

 
Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Biography of the author: 

Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
which aimed to develop standardised terminology for plastics, identify them, and provide 
storage solutions for large collections. Currently, she is working on the research project 
"Glossy Surfaces: The Conservation of TPUs in Fashion" at MoMu. Eline holds a Master of 
Science degree in Conservation and Restoration of Cultural Heritage from the University of 
Amsterdam, with a specialisation in Modern and Contemporary Art. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
2 Department of Conservation, MUDE - Museu do Design e da Moda, Coleção Francisco Capelo, Câmara Municipal de Lisboa, Portugal 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
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According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
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Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
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Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
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internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
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a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
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an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
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and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  
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Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
 

 

  



 

Coated Fabrics Collection Care                               / 18 van 19 
 

Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
 

 

 

 
 

 



 

Coated Fabrics Collection Care                               / 1 van 19 
 

 

ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 

 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
2 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Biography of the author: 

Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  

 

Eline van der Velde1*, Joana Tomás Ferreira2, Kim Verkens1, Susana França de Sá2, and 
Sander De Vrieze3 
 

1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3Centexbel, Ghent, Belgium 
*Corresponding author: Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp (MoMu), Belgium, elinevandervelde@gmail.com 

 
Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Biography of the author: 

Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
which aimed to develop standardised terminology for plastics, identify them, and provide 
storage solutions for large collections. Currently, she is working on the research project 
"Glossy Surfaces: The Conservation of TPUs in Fashion" at MoMu. Eline holds a Master of 
Science degree in Conservation and Restoration of Cultural Heritage from the University of 
Amsterdam, with a specialisation in Modern and Contemporary Art. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 

 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
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3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
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According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
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Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
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investigation has been focused on the study of preventive solutions for museum storages and 
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these problematic materials.  
 

 

 

 



 

Coated Fabrics Collection Care                               / 10 van 19 
 

Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
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Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
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(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
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agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
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and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  
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1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
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Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 
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 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  
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During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 

 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
2 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Biography of the author: 

Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 

 

  



 

Coated Fabrics Collection Care                               / 6 van 19 
 

Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  
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Sander De Vrieze3 
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3Centexbel, Ghent, Belgium 
*Corresponding author: Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp (MoMu), Belgium, elinevandervelde@gmail.com 

 
Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
which aimed to develop standardised terminology for plastics, identify them, and provide 
storage solutions for large collections. Currently, she is working on the research project 
"Glossy Surfaces: The Conservation of TPUs in Fashion" at MoMu. Eline holds a Master of 
Science degree in Conservation and Restoration of Cultural Heritage from the University of 
Amsterdam, with a specialisation in Modern and Contemporary Art. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 

 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
2 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  
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Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 
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Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  
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at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
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Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
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Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 
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 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
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final research project resulted in a publication in Nature Communications. After finishing her 
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Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
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and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 

 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
2 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Biography of the author: 

Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  

 

Eline van der Velde1*, Joana Tomás Ferreira2, Kim Verkens1, Susana França de Sá2, and 
Sander De Vrieze3 
 

1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
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3Centexbel, Ghent, Belgium 
*Corresponding author: Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp (MoMu), Belgium, elinevandervelde@gmail.com 

 
Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
which aimed to develop standardised terminology for plastics, identify them, and provide 
storage solutions for large collections. Currently, she is working on the research project 
"Glossy Surfaces: The Conservation of TPUs in Fashion" at MoMu. Eline holds a Master of 
Science degree in Conservation and Restoration of Cultural Heritage from the University of 
Amsterdam, with a specialisation in Modern and Contemporary Art. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
 

 

 

 
 

 



 

Coated Fabrics Collection Care                               / 1 van 19 
 

 

ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 
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3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
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According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Biography of the author: 

Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  

 

Eline van der Velde1*, Joana Tomás Ferreira2, Kim Verkens1, Susana França de Sá2, and 
Sander De Vrieze3 
 

1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3Centexbel, Ghent, Belgium 
*Corresponding author: Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp (MoMu), Belgium, elinevandervelde@gmail.com 

 
Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
which aimed to develop standardised terminology for plastics, identify them, and provide 
storage solutions for large collections. Currently, she is working on the research project 
"Glossy Surfaces: The Conservation of TPUs in Fashion" at MoMu. Eline holds a Master of 
Science degree in Conservation and Restoration of Cultural Heritage from the University of 
Amsterdam, with a specialisation in Modern and Contemporary Art. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 
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3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Biography of the author: 

Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 

 

  



 

Coated Fabrics Collection Care                               / 6 van 19 
 

Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  
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Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
which aimed to develop standardised terminology for plastics, identify them, and provide 
storage solutions for large collections. Currently, she is working on the research project 
"Glossy Surfaces: The Conservation of TPUs in Fashion" at MoMu. Eline holds a Master of 
Science degree in Conservation and Restoration of Cultural Heritage from the University of 
Amsterdam, with a specialisation in Modern and Contemporary Art. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 



 

Coated Fabrics Collection Care                               / 12 van 19 
 

 

Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 

 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
2 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Biography of the author: 

Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  

 

Eline van der Velde1*, Joana Tomás Ferreira2, Kim Verkens1, Susana França de Sá2, and 
Sander De Vrieze3 
 

1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
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Portugal 
3Centexbel, Ghent, Belgium 
*Corresponding author: Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp (MoMu), Belgium, elinevandervelde@gmail.com 

 
Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
which aimed to develop standardised terminology for plastics, identify them, and provide 
storage solutions for large collections. Currently, she is working on the research project 
"Glossy Surfaces: The Conservation of TPUs in Fashion" at MoMu. Eline holds a Master of 
Science degree in Conservation and Restoration of Cultural Heritage from the University of 
Amsterdam, with a specialisation in Modern and Contemporary Art. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
 

 

 

  



 

Coated Fabrics Collection Care                               / 15 van 19 
 

Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
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Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
 

 

 

 
 

 



 

Coated Fabrics Collection Care                               / 1 van 19 
 

 

ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
 

 

 



 

Coated Fabrics Collection Care                               / 3 van 19 
 

Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 
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According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
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collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
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She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  
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Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
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Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
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University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
 

  



 

Coated Fabrics Collection Care                               / 14 van 19 
 

Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 



 

Coated Fabrics Collection Care                               / 17 van 19 
 

art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 
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Sander De Vrieze3 
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3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Biography of the author: 

Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  
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Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 
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According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  
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Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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materials used in museums and their (preventive) conservation, with a particular focus on 
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Science degree in Conservation and Restoration of Cultural Heritage from the University of 
Amsterdam, with a specialisation in Modern and Contemporary Art. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 
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Sander De Vrieze3 
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3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Biography of the author: 

Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  
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Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
 

  



 

Coated Fabrics Collection Care                               / 8 van 19 
 

Biography of the author: 

Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
which aimed to develop standardised terminology for plastics, identify them, and provide 
storage solutions for large collections. Currently, she is working on the research project 
"Glossy Surfaces: The Conservation of TPUs in Fashion" at MoMu. Eline holds a Master of 
Science degree in Conservation and Restoration of Cultural Heritage from the University of 
Amsterdam, with a specialisation in Modern and Contemporary Art. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Corresponding author: Susana França de Sá, Assistant Professor at the Department of Conservation and Restoration at NOVA School of Science 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
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This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
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for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 
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According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
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projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  
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Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 
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internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
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Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
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(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
 

 

  



 

Coated Fabrics Collection Care                               / 18 van 19 
 

Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 

 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
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2 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Biography of the author: 

Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  
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Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Biography of the author: 

Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
which aimed to develop standardised terminology for plastics, identify them, and provide 
storage solutions for large collections. Currently, she is working on the research project 
"Glossy Surfaces: The Conservation of TPUs in Fashion" at MoMu. Eline holds a Master of 
Science degree in Conservation and Restoration of Cultural Heritage from the University of 
Amsterdam, with a specialisation in Modern and Contemporary Art. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 

 

Susana França de Sá1,*, Madalena Carita, Cristiana Damas, Inês Correia, Joana Tomás 
Ferreira, Eline van der Velde and Kim Verkens 
 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
2 Department of Conservation, MUDE - Museu do Design e da Moda, Coleção Francisco Capelo, Câmara Municipal de Lisboa, Portugal 
3 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
Corresponding author: Susana França de Sá, Assistant Professor at the Department of Conservation and Restoration at NOVA School of Science 
and Technology (Pt) susana.sa@fct.unl.pt 

 
Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 

 
 

  



 

Coated Fabrics Collection Care                               / 16 van 19 
 

 
What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
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This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
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Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
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According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
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coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
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Restoration at NOVA School of Science and Technology since 2023, working in the 
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
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conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
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César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 

 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
2 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Biography of the author: 

Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  

 

Eline van der Velde1*, Joana Tomás Ferreira2, Kim Verkens1, Susana França de Sá2, and 
Sander De Vrieze3 
 

1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3Centexbel, Ghent, Belgium 
*Corresponding author: Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp (MoMu), Belgium, elinevandervelde@gmail.com 

 
Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Biography of the author: 

Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
which aimed to develop standardised terminology for plastics, identify them, and provide 
storage solutions for large collections. Currently, she is working on the research project 
"Glossy Surfaces: The Conservation of TPUs in Fashion" at MoMu. Eline holds a Master of 
Science degree in Conservation and Restoration of Cultural Heritage from the University of 
Amsterdam, with a specialisation in Modern and Contemporary Art. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 

 

Susana França de Sá1,*, Madalena Carita, Cristiana Damas, Inês Correia, Joana Tomás 
Ferreira, Eline van der Velde and Kim Verkens 
 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
2 Department of Conservation, MUDE - Museu do Design e da Moda, Coleção Francisco Capelo, Câmara Municipal de Lisboa, Portugal 
3 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
Corresponding author: Susana França de Sá, Assistant Professor at the Department of Conservation and Restoration at NOVA School of Science 
and Technology (Pt) susana.sa@fct.unl.pt 

 
Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 
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Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
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in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 



 

Coated Fabrics Collection Care                               / 12 van 19 
 

 

Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  
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in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 

 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
2 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Biography of the author: 

Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  

 

Eline van der Velde1*, Joana Tomás Ferreira2, Kim Verkens1, Susana França de Sá2, and 
Sander De Vrieze3 
 

1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3Centexbel, Ghent, Belgium 
*Corresponding author: Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp (MoMu), Belgium, elinevandervelde@gmail.com 

 
Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Biography of the author: 

Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
which aimed to develop standardised terminology for plastics, identify them, and provide 
storage solutions for large collections. Currently, she is working on the research project 
"Glossy Surfaces: The Conservation of TPUs in Fashion" at MoMu. Eline holds a Master of 
Science degree in Conservation and Restoration of Cultural Heritage from the University of 
Amsterdam, with a specialisation in Modern and Contemporary Art. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
 

 

  



 

Coated Fabrics Collection Care                               / 13 van 19 
 

Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
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coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
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Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
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University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
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César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
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(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
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Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
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Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
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Coated Fabrics Collection Care                               / 13 van 19 
 

Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  
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Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 

 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
2 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Biography of the author: 

Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  

 

Eline van der Velde1*, Joana Tomás Ferreira2, Kim Verkens1, Susana França de Sá2, and 
Sander De Vrieze3 
 

1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3Centexbel, Ghent, Belgium 
*Corresponding author: Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp (MoMu), Belgium, elinevandervelde@gmail.com 

 
Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Biography of the author: 

Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
which aimed to develop standardised terminology for plastics, identify them, and provide 
storage solutions for large collections. Currently, she is working on the research project 
"Glossy Surfaces: The Conservation of TPUs in Fashion" at MoMu. Eline holds a Master of 
Science degree in Conservation and Restoration of Cultural Heritage from the University of 
Amsterdam, with a specialisation in Modern and Contemporary Art. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Corresponding author: Susana França de Sá, Assistant Professor at the Department of Conservation and Restoration at NOVA School of Science 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 



 

Coated Fabrics Collection Care                               / 12 van 19 
 

 

Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
 

 

 

 
 

 



 

Coated Fabrics Collection Care                               / 1 van 19 
 

 

ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 
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According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
  



 

Coated Fabrics Collection Care                               / 7 van 19 
 

Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  
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Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
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investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
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Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
  



 

Coated Fabrics Collection Care                               / 11 van 19 
 

Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
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Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 



 

Coated Fabrics Collection Care                               / 12 van 19 
 

 

Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  
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Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
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working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 
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 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
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During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 

 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
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3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Biography of the author: 

Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  

 

Eline van der Velde1*, Joana Tomás Ferreira2, Kim Verkens1, Susana França de Sá2, and 
Sander De Vrieze3 
 

1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
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*Corresponding author: Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp (MoMu), Belgium, elinevandervelde@gmail.com 

 
Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Biography of the author: 

Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
which aimed to develop standardised terminology for plastics, identify them, and provide 
storage solutions for large collections. Currently, she is working on the research project 
"Glossy Surfaces: The Conservation of TPUs in Fashion" at MoMu. Eline holds a Master of 
Science degree in Conservation and Restoration of Cultural Heritage from the University of 
Amsterdam, with a specialisation in Modern and Contemporary Art. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 

 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
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3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  



 

Coated Fabrics Collection Care                               / 5 van 19 
 

 

Biography of the author: 

Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  
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Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
 

  



 

Coated Fabrics Collection Care                               / 8 van 19 
 

Biography of the author: 

Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
which aimed to develop standardised terminology for plastics, identify them, and provide 
storage solutions for large collections. Currently, she is working on the research project 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 
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Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 



 

Coated Fabrics Collection Care                               / 12 van 19 
 

 

Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  
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Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
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Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
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Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
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working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  
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During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
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as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
 
  



 

Coated Fabrics Collection Care                               / 4 van 19 
 

Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 

 

Joana Tomás Ferreira1*, Susana França de Sá1, Eline van der Velde2, Kim Verkens2 and 
Sander De Vrieze3 

 
1 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
2 Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Joana Tomás Ferreira, modern materials conservator and PhD student at NOVA School of Science and Technology (PT), 
jt.ferreira@campus.fct.unl.pt 

 
According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Biography of the author: 

Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  
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Sander De Vrieze3 
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*Corresponding author: Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp (MoMu), Belgium, elinevandervelde@gmail.com 

 
Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
which aimed to develop standardised terminology for plastics, identify them, and provide 
storage solutions for large collections. Currently, she is working on the research project 
"Glossy Surfaces: The Conservation of TPUs in Fashion" at MoMu. Eline holds a Master of 
Science degree in Conservation and Restoration of Cultural Heritage from the University of 
Amsterdam, with a specialisation in Modern and Contemporary Art. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Biography of the author: 

Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
(Valuable th’Ing).  
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
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ABSTRACTS 

‘COATED FABRICS COLLECTION CARE’ SYMPOSIUM 
 
 
 
 

The use of TPU in the textile industry. Sander De Vrieze, Centexbel, Belgium.  

 

Thermoplastic polyurethane (TPU) is a multifunctional material that has seen many uses in 
the textile industry. Sander will discuss the history of polyurethane. He will further show 
how polyurethane had his entrance in the textile industry, based on the available historic 
patent literature. Sander will discuss the multiple uses of polyurethane in the textile industry 
as it is at this point in history. He will further discuss alternatives, the future of polyurethane 
and the viewpoint of textile industry on the use of polyurethanes. 
 
 
Biography of the author: 
 
Dr. Ir. Sander De Vrieze Consultant at Centexbel – the scientific and technological centre 
for textiles in Belgium. Master of Material Science and Textile engineering (ofte burgerlijk 
ingenieur Materiaalkunde: Textielkunde) Doctor in Material Science and Textile 
engineering. 12 years consultant at Centexbel, the scientific and technological Centre of 
Textiles in Belgium – consultant fibres&yarns and consultant intellectual property. 
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A perspective on different fashion collections. The results of the survey and visits of 
various fashion collections. Kim Verkens, Textile Conservator at Fashion Museum 
Antwerp (MoMu), Belgium. 
 
Kim Verkens*1,Eline van der Velde1, Susana França de Sá2 ,Joana Tomás Ferreira2, and 
Sander De Vrieze3 
  
1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
2 Department of Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, NOVA University Lisbon, 
Portugal 
3 Centexbel, Ghent, Belgium 
*Corresponding author: Kim Verkens, textile conservator at MoMu (Be), Kim.Verkens@momu.be 

 
This presentation will highlight the coated collection objects of all the partners within this 
project and the creation of the global file that brought together all the data of the collections. 
Out of this research, survey and analysis, we’ve come across the conservation issues of 
thermoplastic polyurethane (TPU) coatings in different archives and storages. 
Preventive conservation was the main goal of the Glossy Surfaces project. To accomplish 
this goal, identifying the collections was the first step prior to the research and testing of 
packing materials. This was started within the collections of the consortium, where 315 
coated fabric objects have been analyzed as TPU aromatic or aliphatic-based, plasticised 
poly(vinyl chloride) (p-PVC) and a smaller percentage of other types of coatings through 
infrared spectroscopy and pyrolysis analysis. During this project we wanted to broaden our 
perspective and bring together as much information on TPU and p-PVC coatings as possible. 
Not only to get a better understanding of the materials themselves, but to learn more about 
the reactions of coatings in different circumstances and to look at the difference in p-PVC 
and TPU. Later on, only TPU was taken further into consideration. 
Via a survey at the start of the project, more data was acquired from institutions with similar 
collections. All with the same urgent question: the need for preventive conservation 
guidelines. 
New partners were found that became a part of the project, with a willingness to open up 
their collections for the Glossy Surfaces project.  Visits were made to these new partner 
museums by members of the consortium, which included the Archives of Courrèges (Fr), the 
Archive of Balenciaga (Fr), Palais Galliera (Fr), Museo della calzatura di Villa Calzatura di 
Villa Foscarini Rossi (It), Kunstmuseum Den Haag (NL), Musea Brussel (Be) and Eperon 
d’Or (Be). All of these partners made a selection of the most problematic objects and 
samples were taken of coatings and substrates to be analyzed with micro ATR-FTIR.   
  
By bringing in this large number of collections into the scope, a lot of research data was 
acquired for the global file. Nearly 400 objects in total have been brought together in an 
excel file. This data consists of chemical analysis of the coatings and substrates and visual 
assessment of type of damage and damage degree. Damages were registered with a Dino-lite. 
This global file is the heart of the Glossy Surfaces project and contains all the research data 
of TPU coatings.  
The added value of these visits not only gave valuable research data, but also allowed to see 
first-hand what is going on now in other archives and museums with similar problems in 
their collections. Since there are no guidelines for the preservation of coatings, most 
museums try to do what is best with the known materials used in conservation. This resulted 
also in some problematic cases, but gave us a better insight in what is going on between a 
coating and different types of packing material. It made it possible to learn more about the 
reactions of the material and were very helpful in the search for solutions and drawing 
conclusions. 
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Biography of the author: 

Kim Verkens is a textile conservator at MoMu Antwerp, who graduated as a master in 
textile conservation in 2007 from the former Artesis Hogeschool in Antwerp. Since 2009 she 
is the textile conservator at MoMu Antwerp, where she is responsible for the preventive and 
active conservation of the MoMu Collection. She is responsible for the storages of MoMu 
and constantly seeks for new methods in preventive conservation with the storage managers 
for the benefit of the collection. She performs active conservation on historical and 
contemporary costumes.  
Next to her work as a textile conservator she also does research on plastics in fashion, more 
specifically on TPU coatings. In 2020 a project ‘Glossy Surfaces’ was started funded by the 
Flemish Government, consisting out of an international consortium between Centexbel, 
MUDE and The MET. This project has as goal to find solutions on the preventive 
conservation of TPU coatings. 
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Unveiling synthetic coated fabrics: what we can learn from stratigraphy and damages. 
Joana Tomás Ferreira et al, PhD candidate at the Department of Conservation and 
Restoration and LAQV-REQUIMTE, NOVA School of Science and Technology, 
NOVA University Lisbon, Portugal. 
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According to several references, a synthetic coated fabric is defined as a material composed 
of at least two layers, in which one or more should be a textile fabric and at least one other 
should be composed of a continuous polymeric film. This is a very broad definition that 
encompasses a large variety of materials and production methods that enable the creation of 
materials with very different aesthetic and performance purposes, applied in several fields that 
can go from fashion to automotive industry. One of the main and first applications of coated 
fabrics has been as an attempt to replace/simulate natural leather, with its origins going back 
as far as the 14th century. Faux leather, patent leather, vinyl, leatherette and, more recently, 
vegan leather, are some of the names for which these man-made materials are known for, 
although some of these definitions are inaccurately used as synonyms. The main breakthrough 
of synthetic coated fabrics happened in the 20th century with a series of technological 
innovations in production methods and material science, mainly since the 1960s with the 
development and application of thermoplastic polyurethane as a coating. These innovations 
paved the way not only for better imitations of natural leather, but also allowed the invention 
and development of synthetically coated fabrics with their own characteristics and aesthetics 
purposes. From thin to thick coatings in single or multi-layer compositions, with a glossy or 
matte finish, in an infinite palette of colours or imprints, with features like fire retardancy or 
waterproofness, the possibilities became endless. In fashion and design, these materials 
conquered their own place not just as mere replacements for leather, but also as distinctive 
materials with unique features that have been used by artists and designers, such as André 
Courrèges and Joe Colombo just to name a few, as a way to express their creativity. 
Modern and contemporary museum collections holding fashion and design are filled with 
items made of synthetic coated fabrics as a reflection of past and current developments in 
technology and of artistic and society’s preferences over time. Despite their historical 
significance, a considerable part of these collections is endangered as many of these items are 
showing severe deterioration and, with no current conservation solutions, many are already 
considered total losses. Moreover, little information has been reported about the diversity of 
these materials in collections, regarding material composition, stratigraphy, production, and 
damages observed, as well as on the use of proper terminology. The Glossy Surfaces project 
team tackled this issue by gathering information on hundreds of items made of synthetic coated 
fabrics from several international fashion museum collections.  
The diversity in the stratigraphy of synthetic coated fabrics was investigated in the scope of 
the present study. A representative set of items from fashion collections worldwide, from the 
1960s until nowadays, was selected for further assessment, in order to establish links between 
chemical composition, production methods and damages observed. Through a complementary 
approach of patent research, optical microscopy, and molecular analysis using attenuated total 
reflection Fourier-Transform infrared spectroscopy (ATR-FTIR), it was possible to identify 
several different types of coated fabrics and find clues to propose the possible influence of 
chemical composition and method of production in the damages observed in these important 
items.  
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Biography of the author: 

Joana Tomás Ferreira is a modern materials conservator, recently awarded a PhD grant 
(2022) to research preventive strategies for synthetic coated fabrics in fashion museum 
collections at NOVA School of Science and Technology (PT). She is also currently a member 
of the Glossy Surfaces: The Conservation of TPUs in Fashion research project. Her main 
research interests have been the challenging preservation of modern and contemporary 
heritage collections, with a focus on the conservation of synthetic materials.  

She has worked with several museums and has been involved in different research projects 
dedicated to the identification, assessment, and development of innovative and green 
conservation treatments for modern materials. 
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Publishing Glossy Surfaces’ digital damage atlas. Dieter Suls, Project Coördinator at 
Fashion Museum Antwerp (MoMu), Belgium. 

 

One of the Glossy Surfaces project deliverables was the publication of a damage atlas. This 
is a visual tool that assists conservators in identifying type and damage degree to their 
objects. But how do you publish a damage atlas about project in which the research is still 
ongoing? How do you make its information as persistent as possible? And how do you 
optimize the consultation of this (mainly) visual information? With this lecture, we want to 
give some insight in Omeka-s, an open source content management tool that we used for 
publishing the damage atlas, and demonstrate the elaborate viewing options of the damage 
atlas (using the IIIF-compliant Mirador viewer). 
 

Biography of the author: 

Dieter Suls, project coordinator ModeMuseum Antwerp (M). He holds master degrees in 
Art History, Library Science and Public Management. Since 1999, Dieter has been working 
for MoMu, first as scientific librarian of MoMu, managing one of the largest fashion 
libraries in Europe. Over the years, Dieter Suls became more involved in (digital) heritage 
projects, such as the Contemporary Fashion Archive, a former EU Culture 2000 project, and 
Open Fashion (a project on aggregating content from different repositories). He is also one 
of the initiators of the Europeana Fashion project (CIP ICT PSP 2011-program) and has 
coordinated numerous national heritage projects. Together with Kim Verkens, Dieter Suls 
coordinates the Glossy Surfaces project (a cultural heritage project funded by the Flemish 
Government). 
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Slowing down time: Testing packing materials and storage solutions for polyurethane 
coatings. Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp 
(MoMu), Belgium.  
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Sander De Vrieze3 
 

1Department of Textile Conservation and Restoration, Fashion Museum of Antwerp, Antwerp, Belgium 
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3Centexbel, Ghent, Belgium 
*Corresponding author: Eline van der Velde, Plastics Conservator at Fashion Museum Antwerp (MoMu), Belgium, elinevandervelde@gmail.com 

 
Since the mid-20th century, garments, shoes, and accessories containing synthetic coatings 
and films have been prevalent in the fashion industry and are now commonly featured in 
museums' costume and fashion collections. The Glossy Surfaces project analyzed a large 
range of case studies from international fashion collections through optical microscopy and 
infrared spectroscopy to identify and characterize coatings. The findings of this research 
indicate that a significant proportion of coated fabrics in fashion collections feature 
thermoplastic polyurethane (TPU) coatings, as opposed to the popular attribution to 
plasticized poly(vinyl chloride), with ester-based polyurethane being the most frequently 
employed type. 
  
Preserving coatings made of ester-based thermoplastic polyurethane on textile substrates 
poses a significant challenge for conservators due to their unstable and ephemeral nature. 
These coatings often exhibit various forms of damage, including tackiness, blooming, 
flaking and peeling. Recognizing that the degradation of these polymers is inevitable and 
irreversible, valuable knowledge to delay their aging and offer preventive solutions for their 
preservation is vital to conservators. Some of the degradation can be slowed down by 
optimizing the surrounding environmental conditions, such as maintaining museum 
conditions with controlled light exposure, below room temperature, and, most importantly, a 
stable relative humidity of 40-50% as the main deterioration mechanism of ester-based TPU 
coatings is hydrolysis. However, dealing with already damaged collection items and 
determining suitable storage and packing materials remain difficult challenges to be solved. 
  
Issues related to fabrics coated with thermoplastic polyurethane (TPU) have been reported in 
relation to the storage and packaging of garments and accessories exhibiting signs of 
degradation in collection storage facilities. The tackiness of TPU coatings can lead to weak 
bonding with textile or leather substrates, resulting in lack of adhesion to the substrate and 
consequent loss of material. In many cases, the coating adheres to itself in areas such as 
armpits or sticks to the packing materials. These problems were identified through a survey 
conducted at the beginning of the Glossy Surfaces project, as well as through examinations 
of our own collections and those visited during the research. The Glossy Surfaces Project 
aimed to investigate the suitability of various materials for long-term storage. Artificial aging 
tests were conducted on different packing materials commonly used in museums, including 
silk paper (cellulose), Tyvek (PE), cotton (cellulose), Melinex (PET), silicone-coated 
Melinex, silicone-coated paper and glass. These tests were conducted on a large range of 
TPU coatings on different substrates and assessed through visual inspection. This paper 
presents the results of this initial test series, outlines plans for further natural aging 
experiments, and gives tips in deciding upon packing materials in museum collections. 
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Eline van der Velde is a contemporary materials conservator who conducts research on the 
materials used in museums and their (preventive) conservation, with a particular focus on 
plastics. She previously worked on the "Know, Name and Assess your Plastics" project, 
which aimed to develop standardised terminology for plastics, identify them, and provide 
storage solutions for large collections. Currently, she is working on the research project 
"Glossy Surfaces: The Conservation of TPUs in Fashion" at MoMu. Eline holds a Master of 
Science degree in Conservation and Restoration of Cultural Heritage from the University of 
Amsterdam, with a specialisation in Modern and Contemporary Art. 
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Assessing strategies to remove blooming from polyurethane coatings: looking for safe and 
efficient methods. Susana França de Sá: Assistant Professor at the Department of 
Conservation and Restoration and LAQV-REQUIMTE, NOVA School of Science and 
Technology, NOVA University Lisbon, Portugal. 
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Blooming is commonly found in aged thermoplastic polyurethane (TPU) coated fabrics as 
white deposits with crystalline appearance. This damage has been detected in coatings made 
of ester-based and aromatic TPU, independently on the underneath substrate (natural leather, 
cotton, polyamide or polyester) and production date (if recent or older). Infrared analysis on 
a large set of items featuring blooming also confirmed this white deterioration product as 
adipic acid in 90% of the analysed white crystals. The white appearance and the high acidic 
nature of adipic acid (pH~3) leads to drastic changes in TPUs, commonly found in fashion, 
design, and art objects, and also feeds the deterioration pathway, possibly leading to the 
complete unrecognition and collapse of the item. For all these reasons, finding a solution for 
blooming is urgent. Not only conservators are stuck into inaction due to the lack of proved 
solutions, as many items are being kept in storage due to the loss of their exhibition value. 
Within the Glossy Surfaces project, this work tackles this knowledge gap and presents the 
most recent results on the removal of blooming, with the assessment of both efficiency and 
safe criteria. Dry and wet cleaning methods have been tested in pristine and blooming 
samples featuring different condition grades, slight and severe deterioration. Water and 
ethanol have been selected as cleaning agents, used as confined in physical and chemical 
hydrogels and in non-confined application methods. Some alternative methods with the use 
of adhesive tapes and temperature have been assessed as well. The assessment has been 
carried out before and after cleaning by digital imaging, colour, pH, and infrared 
spectroscopy analysis.  
 
 
 
Biography of the author: 
 
Susana França de Sá is an Assistant Professor at the Department of Conservation and 
Restoration at NOVA School of Science and Technology since 2023, working in the 
conservation of modern materials and contemporary art. Establishing conservation strategies 
for urgent needs in museum collections holding challenging materials such as plastics, 
foams, rubbers and more recently, coated fabrics has been the core of her research. Her 
investigation has been focused on the study of preventive solutions for museum storages and 
on the launch of green and efficient cleaning strategies for the long-term preservation of 
these problematic materials.  
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Fashion, technology, deterioration: an evolution of polyester polyurethane-coatings from 
historical fabric swatches (1960s -1980s). Adriana Rizzo, Research Scientist in the 
Department of Scientific Research, The Metropolitan Museum of Art, United States of 
America.  

 

In recent years, the onset of a scientific survey of plastic-coated- fabrics in the fashion 
collection of the Costume Institute (CI) at the Metropolitan Museum of Art (The Met) 
initiated an inventory and analysis of historical plastic-coated fabrics swatches (1960s-
1980s) sourced from the periodicals American Fabrics (AF, 1946–1975), later called 
American Fabrics and Fashions (AFF, 1975–1986), to provide context and comparative 
reference to material found in the CI collection. Aimed at a wide readership, from industry-, 
design- or fashion- professionals, to fabrics- and textiles- enthusiasts, novelty technical- and 
fashion-fabrics are presented in the pages of the periodicals with information on traders, 
manufacturers, and suppliers. Uneven in gloss, featuring surface bloom, or softened to the 
point of being stuck in between pages, polyester-polyurethane coatings showed the widest 
array of deterioration phenomena. The current condition of the coated-fabric swatches 
provides important clues to the longevity of the original formulation of the coatings and 
laminates without the variables of wear and tear, effects of cleaning and environmental 
factors affecting objects that would have been made from them. This factor and the 
information sometimes stating their original appearance and properties make them 
unmatched reference material to understand the evolution of formulations of polyester- 
polyurethane coatings in fashion fabrics, as well as better interpret their condition. 
Through separation techniques of pyrolysis -gas-chromatography/ mass spectrometry (py-
GC/MS) and evolved gas analysis – mass spectrometry (EGA-MS), as a complement to non-
invasive and invasive Fourier-transform infrared spectroscopy, the evolution and instability 
of specific formulations was tracked through the decades, providing important comparative 
data for the assessment of contemporaneous polyester-polyurethane coating in fashion and 
design collections. As reflected in trends identified from analysis of other historic polyester-
polyurethane coatings in references and fashion garments in the Met’s and other collections, 
compositions featuring aromatic isocyanates (2,4- and 2,6- toluene diisocyanates, and 
methylene diphenyl diisocyanate, or MDI) continued to be featured in the formulations of  
polyester-polyurethane-coated fabrics also through the 1980s, where are sometimes found in 
combination with aliphatic isocyanates (mostly isophorone diisocyanate). The degradation 
products of hydrolysis of both esters (adipate mostly) and isocyanates were detected by py-
GC/MS and tracked in their proneness to migrate or evolve from the coatings at relatively 
low temperatures by EGA-MS, thus informing on the impact of the choice of building blocks 
for the hard and soft segments of the polyester polyurethane coatings on their longevity. 
 

 

Biography of the author: 

Adriana Rizzo is a Research Scientist in the Department of Scientific Research of the 
Metropolitan Museum of Art, New York. Her main expertise and interest are the use of 
analytical techniques of molecular spectroscopy and gas chromatography-mass spectrometry 
to study organic materials. She holds a MSc in Industrial Chemistry from Ca' Foscari 
University of Venice, Italy, and a Postgraduate Diploma in the Conservation of Easel 
Paintings from the Courtauld Institute of Art, London. She joined the Met in 2004 after 
internships at the National Gallery, London, and The Getty Museum, Los Angeles. 
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Maria Gambina's collection at MUDE -  Museu do Design e da Moda: a special 
connection with synthetic materials. Inês Correia, Head of Conservation & Madalena 
Carita, intern at Museu do Design e da Moda, Portugal. 

 

Contemporary fashion collections are extremely complex, and the museums that house them 
are now beginning to encounter pieces with severe degrees of deterioration due to the 
presence of highly unstable plastic materials, such as thermoplastic polyurethane (TPU), and 
to be faced with the difficulty of storing these pieces with untraditional formats.  
Maria Gambina's collection at the MUDE - Museu do Design e da Moda is no exception to 
this trend. The major problems identified were the incorrect storage, and the existence of 
several pieces with severe deterioration, which prevents their exhibit to the public, and 
confers them the status of "pieces for study". These last pieces are an atypical case within the 
museum world since they were incorporated already in this state of conservation and with 
the purpose of contributing to the study of synthetic materials.  
After a thorough understanding of Maria Gambina's collection and a review of the solutions 
already provided in the literature, individual reconditioning proposals were made for a 
selection of pieces, aiming to retain the notion of a whole (within the collection) while 
meeting the individual needs of each piece.  
The work developed around this collection, in the preparation of the exhibition: Portugal 
POP also allowed a reflection on the role of conservation in the planning and mounting of 
exhibitions containing contemporary fashion pieces.  
A preliminary study of the removal of white efflorescence from TPU coatings was also 
conducted, and it was confirmed that this removal is possible, so that garments classified as 
"study pieces" can recover their exhibition potential. 
 

 

Biography of the authors: 

Inês Correia Conservator-restorer of Graphic Documents. PhD from the Art History 
Department of FCSH-UNL, with the support of FCT, with research on the archeology of 
illuminated manuscripts from the Monastery of Lorvão. Conservation of manuscripts and 
historical bindings in the National Archive of Torre do Tombo (1997–2018). Taught the 
course Preservation and Conservation of Information and Documentation at FCSH-UNL 
(2012–16), with notable projects in India with the support of the Oriente Foundation, in 
Egypt at the service of the Levantine Foundation, at the Coptic Library of Seir al-Surian; for 
Unesco, in the preparation of the Dossier for the current nomination of the Apocalypse of 
Lorvão (1189) the Memory of the World. She is the commissioner of the exploratory project 
LivrObjecto – Anatomy and Architecture. Coordinator of the Conservation Area of MUDE – 
Museum of Design and Fashion, and Guest Lecturer at Delli at Lusófona University. 
Represents Portugal at the European Research Center for Book and Paper Conservation-
Restoration.  
 
Madalena Carita completed her master's in conservation and restoration at the School of 
Science and Technology, NOVA University of Lisbon. Her dissertation, in textile 
conservation, focused on the study of a contemporary fashion design collection from MUDE 
- Museu do Design e da Moda. She conducted a literature review regarding the storage of 
fashion pieces/collections and concluded that there is very little specialized literature. She 
collected references from the fields of plastics and textiles conservation, combining them in 
a survey of the solutions found that presented potential applications for contemporary 
fashion collections. The final dissertation already presents storage proposals oriented to the 
specific nature of contemporary fashion collections. She has also done some restoration work 
in textile conservation and restoration and now works as an external collaborator at MUDE - 
Museu do Design e da Moda. 
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Characterization of 1970s coatings shoes. 3 case studies from the fashion collection of 
Kunstmuseum Den Haag. César Rodríguez Salinas, Textile Conservator at 
Kunstmuseum Den Haag, the Netherlands. 

 

Three objects from the collection of Kunstmuseum Den Haag (here after KMDH) were 
selected for analysis since all of them showed a characteristic degradation effect of 
polyurethane coatings (here after TPU) in form of blooming over the surface. Being part to 
the research program “Glossy Surfaces” the aim of this paper will be to analyze the way the 
fashion industry created the TPU coatings in the 1970s for women shoes, comparing both the 
luxury market with the mass production market of the time. By the assistance of 
nondestructive techniques such as microscope analysis in cross section to more invasive ones 
like Fourier-transform infrared spectroscopy or Energy Dispersive X-Ray Analysis will be 
tried to go deeper into the production processes of those coatings as well as to identify the 
main degradation components affecting the current condition of the shoes. The results will 
make clear that even having leather as the main substrate the conservation problems will 
experience similar side effects as the ones seen in other substrates. 
 

 

Biography of the author: 
 
César Rodríguez Salinas works as Fashion and Textile Conservator at Kunstmuseum Den 
Haag (KMDH), in The Netherlands since 2018. He studied Fine Arts at the University of the 
Basque Country specializing in Conservation and Restoration of Cultural Heritage. Awarded 
an MSc on Analytical Techniques applied to the Preservation of Cultural Heritage by the 
University Pablo de Olabide in Sevilla (Spain), since 2011 he has worked solely on textiles 
and dress at different international institutions including the Cristobal Balenciaga Museoa 
(CBM) in Spain or Mode Museum of Antwerp (MoMu) in Belgium. From his work at KMDH, 
he also has been involved in many international research programs with cultural heritage 
agencies such as Rijksdienst voor het Cultureel Erfgoed (RCE) in The Netherlands or Instituto 
Valenciano de Conservación, Restauración e Investigación (IVCR+i) in Spain from which 
different publication has been published such as “Interdisciplinary research into the materials 
and degradation processes of an eighteenth century robe á la française”, “LA Perse by 
Cristobal Balenciaga: An Historical, Scientific and Conservation Study” or “Estudio científico 
y tratamiento de conservación de un vestido Chino Jifu de finales del siglo XIX”. 
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Plastics in footwear – the challenges of preservation. Inge Specht, Conservator at 
Schoenenkwartier, the Netherlands. 

 

The Shoe Quarter's footwear collection, formerly known as the Dutch Leather and Shoe 
Museum, contains a considerable amount of footwear incorporating plastics. The earliest use 
of synthetic materials in this collection can be found in 19th-century patent leather uppers, 
based on linseed oil, and 1920s celluloid-covered. From the late 1950s, the use of plastics in 
shoe production increased rapidly. Initially, plastics were used as an alternative to leather 
soles. Plastic soles are not only cheaper and faster to manufacture, they are also much lighter 
than leather soles and can come in an infinite number of colors and profiles.  
Since the 1960s, plastics have become increasingly popular for uppers. Sometimes these 
plastics are disguised as textiles, lining or as a finish coat on leather. With the rise of the 
trainer, wearing leather shoes became less and less common. More than 23 billion pairs of 
shoes are made every year, of which a large proportion are trainers. Trainers generally 
consist of at least 50% of a combination of different plastics. These combinations are 
sometimes so complex that identification of the materials is not possible without testing. 
Plastics that are quite easy to identify are Perspex and Vinylite, a transparent PVC film. 
Perspex can be found in heels and platform soles. Vinylite is applied to uppers or used for 
decoration. Exposure to high doses of UV radiation can cause these materials to yellow and 
lose their transparency. The best-known application of PVC in footwear is in rain boots, but 
PVC is also used for soles.  
Other plastics frequently used in the manufacture of shoes are polyurethane, nylon and, to a 
limited extent, polyvinyl acetate. The latter material is notably found in buckles and 
decorative ornaments. 
Because of the presence of all these plastics in the Shoe Quarter's collection, we are 
unfortunately also familiar with the condition problems of these materials. In the past, 
several shoes have been damaged forever by high doses of UV radiation and heat due to 
improper lighting in the exhibition space. However bad, this is damage for which the cause is 
clear and against which measures can be taken. Until a few months ago, storage conditions 
were our biggest problem, not only for the plastics but for all the objects in our collection. 
The lack of proper roof insulation in recent summers caused very high rising temperatures in 
the depot that a small number of outdated humidifiers could barely cope with. The result of 
these extreme climate conditions were the stickiness of a pair of Walter van Beirendonck 
trainers and the blooming of the patent leather Christian Dior’ shoes selected for the 
permanent shoe exhibition in the new museum building that opened last June. Fortunately, 
we were able to relocate our collection to a climatized depot at Van Kralingen art handlers 
last November. 
It becomes more complicated when the degradation of the material comes from within. 
Notorious examples are Polyurethane foams. These foams are highly instable because of the 
numerous air bubbles that make the material so flexible. The material discolors, becomes 
porous and crumbles without even being touched. Footwear containing PU foam have a 
limited lifespan and are a true nightmare as a museum object. 
The popularity of so-called vegan leathers these days, seems at first sight to be a relief. After 
all, the ingredients used for these leather imitations consist of organic material. The catch is 
the coating needed to make these vegan leathers water repellent. Polyurethane indeed. 
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Inge Specht -den Boer is a nationally and internationally respected expert on leather, 
footwear and leather goods. She was trained as a textile conservator at the State Training 
School for Conservators in Amsterdam and then worked at the Federation of Museums in 
South-Holland as a freelance conservator for more than five years. From 1999 onwards, she 
worked at the Dutch Leather and Shoe Museum in Waalwijk, initially as a restorer, but since 
2000 as a curator. In the last five years she has played a substantial role in the development 
of the Schoenenkwartier, the totally revised version of the former shoe museum. Her 
research interests include the history of leather- and shoe manufacturing in the Dutch 
region The Langstraat, social historical role of footwear in the determination of the wearer's 
identity and the sustainable use of leather and footwear in a historical context versus 
sustainability as a concept in the 20th and 21st centuries. Recently she resigned from the 
Schoenenkwartier to start her own appraisal and consultancy agency Waardevol d’Ing 
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Coatings in museum collections yes or no? Debate with Alexandre Samson (curator 
Palais Galliera), Elisa De Wyngaert (curator MoMu) and Glenn Peterson (textile 
conservator The Costume Institute, The Met) on polyurethane coatings in museums, 
acquisition policy and exhibiting such collections. Moderated by Leanne Tonkin, 
Lecturer and Associate Researcher, Nottingham Trent University and Independent 
researcher and conservator.  

 

Biography of the authors: 

Leanne Tonkin is a textile and fashion conservator, lecturer and part-time Research Fellow 
at Nottingham Trent University (NTU). She completed her PhD (NTU studentship, 2023) 
Conserving ‘Designer Intent’: a postconservation methodology towards collecting, curating 
and exhibiting fashion artefacts made with postmodern materials. This study focuses on 
conserving ‘Designer Intent’ as a way of evaluating authenticity in contemporary fashion. 
Leanne has over 25 years professional experience in textiles and fashion, including 10 years 
in the fashion industry as a commercial designer. She is currently a co-trustee to the Textile 
Society, UK, working with the Museums, Archives and Conservation Award. In 2019 she 
was programme chair for the Institute of Conservation (Icon), UK, at the International 
Triennial Conference New perspectives: contemporary conservation thinking and practice, 
focussing on the lack of diversity and social agenda in the conservation field.  
 

Glenn Petersen has served as conservator at The Costume Institute at The Metropolitan 
Museum of Art in New York since 2012. He previously held positions on the Mellon 
Costume Documentation Project for the Brooklyn Museum of Art and in the conservation 
lab of the Museum at the Fashion Institute of Technology. He holds an M.A. in Museum 
Studies – Costume and Textile Conservation from the State University of New York – 
Fashion Institute of Technology and an undergraduate degree from Wesleyan University. 
Email: Glenn.Petersen@metmuseum.org 
 

Alexandre Samson is a fashion historian, curator and head of the Haute Couture (from 
1947) Contemporary Design Departments at the Palais Galliera, Paris Fashion Museum. A 
graduate in Museum Studies and History of Fashion from the École du Louvre, he curated 
exhibitions such as Margiela/Galliera 1989-2009 (2018) and published his first book in 
collaboration with Martin Margiela, followed by the traveling exhibition Back Side, Fashion 
from Behind, presented in Brussels (2018) then Paris (2019). After the Love brings love, 
tribute to Alber Elbaz exhibition (2022), he curated 1997, Fashion Big Bang, on display at 
Palais Galliera until July 16th.  
 

Elisa De Wyngaert studied art history at the University of Leuven and the Freie Universität 
in Berlin. She undertook a second MA at the Courtauld Institute of Art in London where she 
specialized in fashion research. De Wyngaert has been a curator at MoMu Fashion Museum 
Antwerp since 2015 and has curated different exhibitions, and worked on their 
accompanying publications, such as ‘Soft? Tactile Dialogues’ (2019), ‘E/MOTION. Fashion 
in Transition’ (2021) and ‘Mirror Mirror. Fashion & the Psyche’ (2022) and is currently 
working on MoMu’s Autumn exhibition ‘ECHO. Wrapped in Memory’ (2023) 
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What smell can tell. Olivia van Rooijen & Carien van Aubel, et al, Researcher  

and Conservator within Project: Smelly Plastics, the Netherlands. 

Olivia van Rooijen1, Carien van Aubel 1, Suzan de Groot 2 , Henk van Keulen 2 

 1 van Aubel van Rooijen Singel 135 HS 1012 VJ Amsterdam The Netherlands  

2 info@vanaubelvanrooijen.com # Cultural Heritage Agency of the Netherlands Hobbemastraat 22 1071 ZC Amsterdam The 
Netherlands 

 
During a survey of the collection of Centraal Museum Utrecht, part of Project Plastics, 
several textiles with plastic coating were investigated. The main concern for the museum 
was the smell that was released when opening the packaging of the plastic-coated objects. 
What are the risks of strong smells coming from textiles with a coating? What can that smell 
tell us about the type of coating, it’s condition, the possible effect on materials in immediate 
vicinity and the effect on people working at the museum? Smelly Plastics is a project that 
followed up on Project Plastics1 to focus more on the queries from museum collections 
regarding the released smells from plastics. Whether they are degrading or from plastics in 
newly acquired works of art. For this research a new analysis method is developed using 
chemisorbers to trap the volatile organic compounds. This enables the possibility to 
determine what causes those plastic smells and analyse the min order to give advice to 
collections on how to store and display these objects. This paper will focus on the 
examination of modern textiles found in the collection of Centraal Museum Utrecht. 
 

 

Biography of the authors: 

Olivia van Rooijen completed her MA in Chemistry at the University of Amsterdam. Her 
final research project resulted in a publication in Nature Communications. After finishing her 
studies she joined Project Plastics, a project coordinated by the SBMK and NICAS which 
focused on the identification of plastics in modern and contemporary artworks and design 
objects. She successfully combined her studies and the project with rowing at the highest 
international level. Currently she is involved as a freelancer in ‘Smelly Plastics’. This is a 
follow-up project after Project Plastics, where she is researching methods to determine off-
gassing compounds that are causing plastics to smell, and how these volatile organic 
compounds could influence their surroundings. 
 
Carien van Aubel is an independent conservator specialised in modern and contemporary 
art in both the Netherlands and United Kingdom and has a studio in London. She also serves 
as project conservator in the sculpture and installation department for the International Loans 
Program at Tate. She received her postgraduate training in conservation at the University of 
Amsterdam and holds an MSc in Chemistry. Her research focuses on the identification of 
plastics used in artworks. In her work as a conservation researcher at the Victoria and Albert 
(V&A) Museum she developed a method for identifying plastics in museum collections 
without the use of analytical techniques. She carried this research over into her role as 
researcher on ‘Project Plastic’ to develop the Plastic Identification Tool 
and Plastic Identification Workshops. 
 
Suzan de Groot studied analytical chemistry at the Hogeschool van Amsterdam and 
graduated in1996. Since 1996 she has been employed by the Cultural Heritage Agency of the 
Netherlands (RCE)and her precursors. She specializes in the identification and degradation 
of organic materials using Fourier Transform Infrared (FTIR) and Raman Spectroscopy. She 
started dedicating her specialism to researching paintings, but since 2012 the emphasis of her 
work has been on research into plastics in cultural heritage and in modern and contemporary 
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art objects. Since 2014 she is project manager oft he Project Plastics at the RCE, within this 
project the Plastic Identification Tool was developed: https://plastic-
en.tool.cultureelerfgoed.nl/ She is an affiliated researcher at the University of Amsterdam 
where she teaches about plastics in cultural heritage and is involved in the projects for master 
and post master theses. 
 
Henk van Keulen is a conservation scientist formerly employed by the Cultural Heritage 
Agency of the Netherlands (RCE) since 1994. He is involved in Gas Chromatography Mass 
Spectrometry applied for the conservation/restoration research of works of art. 
 He successfully started to use Pyrolysis as sample introduction technique (including 
thermally assisted hydrolysis & methylation using TMAH) 
from 1996, and can be seen as initiator for the use of Pyrolysis-GC/MS in Conservation 
Research. He is still engaged in the analyses of traditional and modern organic materials 
from different source, such as paintings, furniture and modern art. His experience and 
knowledge is applied in projects like Project Plastic, POPART (Preservation of Plastic 
Artifacts in Museum Collections), 20th-Century Oils, 
RAdICAL (Recent Advances in Characterizing Asian Lacquer, Getty Conservation Centre, 
Los Angeles) and Dry Cleaning of Unvarnished Water sensitive Oils. 
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Thermoformed and Thermobonded garments in contemporary fashion collections: 
observations, degradations and research for treatments. Stéphanie Ovide, PhD candidate 
in Science, Art, Research and Creation at the Ecole Nationale des Arts Décoratifs, 
France.  

 

Theoretical and general knowledge in contemporary fashion conservation is largely based on 
practice.  
The starting point of this Phd research project conducted at the University Paris Sciences & 
Lettres/ Ecole Nationale des Arts Decoratifs., comes from observing degradations on 
thermobonded and thermoformed garments of a contemporary fashion collections archived 
in a Parisian couture house. Made of innovative materials like neoprene or plastic. 
Assembled by welding, 3D molding, thermobonding, these garments degrade quickly in an 
archival environment, with controlled temperature and humidity and proper storage.  
Because of the novelty of the materials and their assembly, the proper treatment of these 
garments raise questions about knowledge and know-how in contemporary textile 
conservation: its limits, implementation and conceptualization. 
Looking at all these families of materials and their evolution within the archives, it appeared 
that a phenomenon of degradation, was common to several thermoformed garments of recent 
collections dating from 2013 to 2020. The textile surfaces, mostly polyamide, are 
continuingly starting to detached from the polyurethane foam in small areas forming 
bubbles.  
This paper will present the observed degradations, the hypothesis and possible treatments to 
implement. 
 

 

Biography of the author: 
 
Stephanie Ovide, is a textile conservator conservator and researcher. She graduated from a 
Master in Textile Conservation from the Fashion Institute of Technology in New York and a 
Master in Conservation at the University of Paris 1. Currently a PhD candidate in Science, 
Art, Research and Creation at the Ecole Nationale des Arts Décoratifs in Paris, her thesis 
topic studies the conservation challenges of Haute Couture in the 21st century. 
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Latex Lauds and Lamentations: Lessons Learned Courtesy of The Baroness. Karen 
Trivette, Head of (Library) Special Collections and College Archives at the Fashion 
Institute of Technology-State University of New York (FIT), United States of America. 

 

After more than thirty years of education and experience, The Baroness is an informational 
treasure as it relates to the conception, creation, formation, and promotion of all garments 
made from latex. In this live presentation, she will be interviewed by Prof. Karen Trivette, 
MLS of the Fashion Institute of Technology in New York City, the city in which The 
Baroness made her home, atelier operations, and award-winning designs for over three 
decades. As an articulate and engaging latex evangelist, The Baroness spreads the gospel of 
rubber through articles, interviews, podcasts, and lectures, including her filled-to-capacity 
National Arts Club presentation. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry. Audience members will have the opportunity to engage with The Baroness and ask 
questions regarding her successes and challenges when caring for the basis of all her 
creations, that being latex — an amazingly colorful, sensual, and often misunderstood 
material. This pairing of The Baroness and Trivette is due to The Baroness’ generous 
donation of her archives to FIT Library Special Collections. 
 

 

Biography of the authors: 
 
The Baroness is a latex designer, artist, and educator with more than thirty years of 
experience working with latex. Her celebrity clients include Beyonce, Lady Gaga, and Katy 
Perry among others. She has been featured on ABC News and HBO’s Real Sex while 
reaching vast audiences via Vogue, Cosmopolitan, Playboy, Marquis, Skin Two, among other 
publications. Her latex creation “The Maw” is honorably placed in New Zealand’s World of 
WearableArt Museum. Now living in and headquartered in France, The Baroness focuses on 
creating art, designing for private clients, lecturing, and archiving her contribution to the 
world of latex fashion, fetish, and art.  
 
Professor Karen Trivette is Head of (Library) Special Collections and College Archives at 
the Fashion Institute of Technology-State University of New York (FIT). At FIT, she 
oversees the care and provision of over 6000 linear feet of special collections and archives 
materials (1560-present day). She holds a BA in Art History (University of North Carolina-
Chapel Hill) and an MLS in Library/Archival Science (University at Albany-State University 
of New York). Currently, she is pursuing her PhD in Archival Science (Alma Mater 
Europaea; expected 2023). She presents at local, national, and international archives 
conferences and has written and/or edited many publications on topics ranging from fashion 
forecasting history to archives facility renovation.  
 

 

 

 
 

 


