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Summary Cover Image: Evalua�ng a 3-D printed fill to compensate a loss on a damaged transparent PMMA mock-up. 

Photo: Cassia Davis. © J Paul Gety Trust.  
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SUMMARY  

BACK TO TRANSPARENCY BACK TO LIFE: Investigating Issues and Developing Treatments for 

the Conservation of Transparent Plastics in Art and Design.  

Transparent plas�cs, such as unsaturated polyester (UP) and poly(methyl methacrylate) 

(PMMA), have gained widespread popularity among ar�sts and designers for their versa�lity and 

op�cal proper�es, and they are now found in many heritage collec�ons. However, objects made 

from these materials are notoriously difficult to repair when damaged, whether scratched, 

chipped, cracked, or broken. The challenge lies in iden�fying suitable materials and methods 

that can address these types of damage without harming the plas�c and, most importantly, 

restore its transparency. 

Due to the lack of suitable treatment op�ons damaged objects made of transparent plas�cs are 

o�en relegated to storage, de-accessioned from collec�ons, and in some cases re-fabricated.   

Therefore, the goal of this thesis is to iden�fy prac�cal, effec�ve treatment strategies that 

preserve the physical integrity of the original materials and restore their transparency – bringing 

these objects “back to life”. To achieve these goals, this thesis inves�gates repair solu�ons for 

two transparent plas�cs frequently found in collec�ons—poly(methyl methacrylate) (PMMA) 

and unsaturated polyester (UP)—with the aim of establishing treatment strategies and a 

methodological approach that can be applied to other transparent plas�cs. 

The thesis begins by introducing transparent plas�cs and the issues they pose in conserva�on in 

Chapter 1.  

Chapter 2 then provides comprehensive background informa�on on UP and PMMA to support 

the following chapters dedicated to the research conducted. This chapter outlines their chemical 

composi�on and proper�es, polymeriza�on and manufacturing processes, historical 

development and use, aging behavior and common signs of damage.   

Chapter 3 marks the start of the research focused on developing treatments for damaged 

ar�facts made of transparent unsaturated polyester. This chapter opens with an evalua�on of 

two UP artworks created by the ar�st Mathilde ter Heijne (1969) which exhibit various types of 

mechanical damage and focuses on developing treatment solu�ons for broken parts. Given the 

limited literature on the repair of unsaturated polyester objects and the scarcity of resources 

concerning other transparent plas�cs, the research involves the development of a 

methodological approach to provide a structured framework to iden�fy suitable materials and 

methods able to safely repair the plas�c while restoring its transparency. This is achieved 
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through the design of an experimental setup created to evaluate all proper�es and 

performances of materials that could be essen�al for achieving successful bonds. 

Since repairing broken transparent plas�cs and glass shares the challenge of restoring clarity, 

the glass conserva�on literature, a survey among glass conservators, and discussions with 

experts greatly informed the selec�on of adhesives and bonding methods for tes�ng, as well as 

the setup’s design regarding op�cal proper�es and their assessment. In par�cular, the 

significance of the adhesive's refrac�ve index (RI) for bonding broken UP is inves�gated, drawing 

on its crucial role in glass conserva�on. The experimental setup includes bonding tests on broken 

UP, Fourier Transform Infrared (FT-IR) spectroscopy analysis to iden�fy materials, refrac�ve index 

measurements of adhesives and UP to verify if a comparable RI is necessary, light aging 

experiments to verify the stability of adhesives, mechanical tes�ng to evaluate adhesive 

strength, and naked-eye observa�on for visual assessment. Bonding tests are carried out on test 

samples as well as naturally aged objects used as mock-ups to replicate treatment scenarios, 

and a deaccessioned object that served as a real-life case study, represen�ng the treatment 

process on a realis�c scale to ensure a comprehensive assessment. 

In this chapter, materials and methods to successfully bond broken parts and repair blind cracks 

in UP are iden�fied and the significance of the refrac�ve index demonstrated. The findings show 

the importance of measuring the refrac�ve index of the plas�c before selec�ng an adhesive and 

demonstrate that tailoring the adhesive's refrac�ve index to match that of the damaged UP can 

lead to invisible repairs.  

The research on developing treatments for unsaturated polyester ar�facts con�nues in Chapter 

4 by addressing the complex challenges of repairing superficial damage and compensa�ng for 

material losses. It inves�gates 'addi�ve' filling treatments as alterna�ves to more invasive 

'subtrac�ve' methods (such as sanding and polishing) for mi�ga�ng the visual impact of 

scratches and chips. It also explores loss compensa�on methods, including the use of fill 

materials and techniques commonly used in the restora�on of glass and ceramic objects 

(moulding and cas�ng), as well as new technologies (3-D scanning and prin�ng) to create rapid 

and high-precision fills. 

These inves�ga�ons are carried out using the experimental setup developed in Chapter 3, which 

was adjusted to evaluate fill materials and methods, along with the proper�es required for these 

types of repairs. The evalua�on is strengthened by the use of addi�onal techniques: microscopy 

to assess treatment effec�veness at a microscopic level; color measurements (before, during, 

and a�er light aging) to evaluate the behavior of the fill materials tested; and the Beck line test 
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for measuring refrac�ve index, providing a beter alterna�ve to refractometers, which are 

limited to analyzing flat and polished surfaces. The tests are performed on new mock-ups —

specifically created by an ar�st— as well as on naturally aged UP objects exhibi�ng yellowing. In 

addi�on, the chapter inves�gates whether color matching of the fill material is necessary when 

the UP object has yellowed. 

Finally, this chapter iden�fies materials and develops methods to successfully repair surface 

damage and compensate losses in UP objects. It  demonstrates the effec�veness of these 

treatments and confirms that matching the refrac�ve index is a crucial factor. The larger the 

repair, the greater the impact of the RI. 

The inves�ga�on into the issues and treatment solu�ons for damaged transparent PMMA 

objects begins with Chapter 5, which focuses on the repair of surface damage. Scratches and 

chips are the most common conserva�on issues affec�ng objects made with transparent PMMA, 

including face-mounted photographs. The goal, as with the repair of surface damage in UP, is to 

iden�fy fill materials and methods that can repair the damage without altering the plas�c, 

offering less-invasive op�ons. The same experimental setup developed for UP is used. The fill 

materials tested are selected for their aesthe�c and physical proper�es considered crucial for 

repairing PMMA. The fill methods tested are those developed for UP in Chapter 4, based on their 

successful results.  

Treatment tests are conducted on both cast and extruded PMMA test samples, as literature 

suggests that extruded PMMA may be more sensi�ve to solvents than cast. The most promising 

op�ons are further tested on reflec�ve and non-reflec�ve face-mounted test samples, as well 

as on PMMA objects and face-mounted photographs that served as mock-ups. This allows for a 

deeper assessment of the suitability and effec�veness of the filling treatments on different types 

of PMMA ar�facts. Fill methods are refined in this study, and the best fill materials and methods 

for repairing scratches and chips are iden�fied and successfully applied to various case studies, 

including objects and a face-mounted photograph. 

The thesis con�nues by addressing the complex challenges associated with bonding PMMA and 

the various issues it entails. Chapters 6 is dedicated to the inves�ga�on of bonding defects and 

failures o�en observed in transparent PMMA objects. This study aims to iden�fy the most 

recurrent bonding defects, reproduce them in the lab, understand their causes and mechanisms 

of forma�on, establish a terminology to classify them, as well as to inform the part of this PhD 

thesis dedicated to exploring repair solu�ons to achieve transparent and strong bonds (Chapter 

7). To achieve these goals a research method is specifically designed with interconnected 
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research ac�vi�es, carried out in two phases.  The first phase of inves�ga�on entails : conduc�ng 

bonding defects surveys of PMMA objects in museum collec�ons, an extensive literature review 

of historical and current sources on bonding materials and methods recommended over �me 

for PMMA, the prepara�on of bonded mock-ups based on the informa�on gained in the review, 

the chemical characteriza�on of bonding materials with FT-IR and pyrolysis Gas Chromatography 

- Mass Spectroscopy (Py-GC-MS), thermal aging of mock-ups and observa�ons with a stress 

strain viewer to evaluate bond stability, technical examina�on of the PMMA bonded mock-ups 

using op�cal and scanning electron microscopy. All the main defects observed in the museum 

objects surveyed are successfully recreated in the lab, and their causes of the forma�on  

assessed.  

The second phase of inves�ga�on con�nues with the examina�on, analysis and comparison of 

bonding defects in both the mock-ups and the museum objects. Research ac�vi�es include: the 

examina�on of bonds using UV light, a strain stress viewer and op�cal microscopy, as well as 

their chemical characteriza�on using FT-IR and GC-MS. The chemical analysis conducted had two 

main goals. First, to determine whether the bonding materials used in the museum objects can 

be iden�fied and characterized, using the mock-ups as a known reference. Second, to establish 

if defects and failures observed in these objects could be related to the use of specific bonding 

materials. To characterize the bonding materials and their traces in the bonds, Py-GC-MS and 

GC-MS analyses are conducted. A lower temperature desorp�on GC-MS protocol is specifically 

developed using the bonded mock-ups as reference, to detect the high vola�lity and small 

molecular size of solvents that may have been used in bonding the PMMA. The research method 

proves effec�ve: causes and mechanisms for the most recurrent defects observed in the 

museum objects are iden�fied, and each defect classified. The chapter finally provides detailed 

descrip�on and explana�on of each defect illustrated with images from both mock-ups and 

museum objects. Addi�onally, it includes an informa�ve sec�on on iden�fying bonding 

materials and methods using analy�cal techniques and visual observa�on.  

The chapter concludes with a summary of the results presented in a PMMA Bonding Defects 

Table, designed as a small atlas. This table provides conservators with a tool to easily iden�fy 

types of bonding issues and their causes, offering deeper insights into PMMA bonded objects 

and their condi�on. 

Following the inves�ga�on into the causes of bonding defects and failures in PMMA, Chapter 7 

focuses on iden�fying suitable adhesives for repairing this material. As discussed in Chapter 6, 

finding bonding materials that provide both transparency and strength without harming the 
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plas�c remains a significant challenge. Over the past year, several papers in the conserva�on 

literature have addressed adhesive repair for PMMA. However, few studies have thoroughly 

inves�gated adhesive proper�es to help conservators make informed decisions, and only a 

limited number of suitable op�ons was found. Therefore, this study aims to provide conservators 

with more op�ons to successfully and safely repair PMMA. Products from different adhesive 

categories are tested through bonding tests using both cast and extruded PMMA test samples. 

The chemical composi�on of the adhesives is analyzed using FT-IR and Py-GC-MS. Their op�cal 

proper�es are evaluated through visual observa�on and refrac�ve index measurements, while 

their mechanical proper�es are assessed with tensile and shear tests. Their aging behavior is 

examined using ar�ficial light aging and color measurements. Since PMMA is suscep�ble to 

stress crazing and cracking, the poten�al of these adhesives to induce these phenomena is 

tested too using a test method based on ASTM standards, along with photoelas�c stress analysis 

using a stress-strain viewer.  

The chapter finally iden�fies adhesive systems able to successfully and safely repair PMMA, 

increasing the number of conserva�on op�ons. The main proper�es and bond performances of 

these adhesives are summarized in an Adhesive Comparison Chart, designed to offer 

conservators a tool to select appropriate adhesives based on the bonding requirement of the 

broken PMMA objects to be repaired.  

Chapter 8 aims to serve as a prac�cal guide for conservators, providing a step-by-step example 

of how the findings from this PhD research can be applied to the conserva�on of transparent 

plas�cs. Specifically, the chapter reports on how the research was put into prac�ce through the 

treatment of a monumental case study: Giraffa Artificiale by the Italian ar�st Gino Marota. This 

three-meter-tall PMMA sculpture, owned by the Museo del Novecento, had been in storage and 

not exhibited for over twenty years due to its poor condi�on. It presented all the typical damages 

and challenges posed by the conserva�on of transparent plas�cs, making it an exemplary case 

study. The chapter presents a detailed overview of this conserva�on project, which included: 

examina�on and documenta�on of the sculpture (materials, technique and condi�on), materials 

characteriza�on, preliminary tests on mock-ups prior to treatment, further evalua�ons of 

conserva�on materials, cleaning with agar spray gel (used for the first �me on plas�c), removing 

previous restora�ons, bonding the broken parts, repairing superficial damage (scratches and 

chips), filling blind cracks, and reconstruc�ng all missing fragments.  

Finally, Chapter 9 provides a comprehensive conclusion to this PhD research by reflec�ng on the 

research objec�ves and evalua�ng the extent to which they were achieved. It synthesizes the 
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key findings, offering insights into the methodological approaches and treatment strategies 

developed for the conserva�on of transparent plas�cs. Addi�onally, this chapter presents 

preliminary results of current research, iden�fies unresolved challenges, and outlines areas for 

future research that were beyond the scope of this study and not explored due to �me 

constraints. 
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SAMENVATTING  

BACK TO TRANSPARENCY, BACK TO LIFE: Onderzoek naar problemen en de ontwikkeling van 

behandelingen voor de conservering van transparante kunststoffen in kunst en design. 

Transparante kunststoffen, zoals onverzadigde polyester (UP) en polymethylmethacrylaat 

(PMMA), zijn onder kunstenaars en ontwerpers zeer populair geworden vanwege hun 

veelzijdigheid en op�sche eigenschappen, en maken inmiddels deel uit van vele 

erfgoedcollec�es. Objecten van deze materialen blijken echter notoir las�g te herstellen 

wanneer zij beschadigd raken, of het nu gaat om krassen, schilfers, barsten of breuken. De 

uitdaging ligt in het iden�ficeren van geschikte materialen en methoden die deze vormen van 

schade kunnen behandelen zonder de kunststof aan te tasten en, wat nog belangrijker is, de 

transparan�e te herstellen.  

Door het gebrek aan geschikte behandelingsop�es worden beschadigde objecten van 

transparante kunststoffen vaak naar het depot verwezen, uit de collec�e verwijderd en in 

sommige gevallen opnieuw vervaardigd.  

Het doel van dit proefschri� is daarom het iden�ficeren van prak�sche en effec�eve 

behandelingsstrategieën die de fysieke integriteit van de oorspronkelijke materialen behouden 

en hun transparan�e herstellen, waardoor deze objecten weer “tot leven komen”. Om deze 

doelstellingen te bereiken onderzoekt dit proefschri� restaura�emethoden voor twee 

transparante kunststoffen die veel in collec�es voorkomen—PMMA en UP—met als oogmerk 

behandelingsstrategieën en een methodologische aanpak te formuleren die ook op andere 

transparante kunststoffen kan worden toegepast  

Het proefschri� begint in Hoofdstuk 1 met een inleiding over transparante kunststoffen en de 

conserveringsproblemen die zij met zich meebrengen.  

Hoofdstuk 2 biedt vervolgens uitgebreide achtergrondinforma�e over UP en PMMA ter 

ondersteuning van de volgende hoofstukken, die gewijd zijn aan het uitgevoerde onderzoek. Dit 

hoofdstuk gee� een overzicht van hun chemische samenstelling en eigenschappen, 

polymerisa�e- en produc�eprocessen, historische ontwikkeling en gebruik, verouderingsgedrag 

en veelvoorkomende schadebeelden. 

Hoofdstuk 3 markeert het begin van het onderzoek naar de ontwikkeling van behandelingen 

voor beschadigde objecten van transparant onverzadigde polyester. Dit hoofdstuk opent met 

een studie van twee UP-kunstwerken van de kunstenaar Mathilde ter Heijne (1969), die 

verschillende vormen van mechanische schade vertonen, en richt zich op de ontwikkeling van 



 

363 
 

behandelingsstrategieën voor gebroken onderdelen. Gezien de beperkte literatuur over de 

restaura�e van objecten van onverzadigde polyester, en de algemene schaarste aan bronnen 

over andere transparante kunststoffen, omvat het onderzoek de ontwikkeling van een 

methodologische benadering die een gestructureerd kader biedt voor het iden�ficeren van 

geschikte materialen en methoden die de kunststof veilig kunnen herstellen en tegelijker�jd de 

transparan�e kunnen terugbrengen. Dit wordt bereikt door het opzeten van een methodiek die 

is ontworpen om alle materiaaleigenschappen en presta�es te evalueren die essen�eel zijn voor 

het realiseren van duurzame en succesvolle verbindingen. 

Aangezien het herstellen van gebroken transparante kunststoffen en glas een vergelijkbare 

uitdaging kent—namelijk het behouden of herstellen van transparan�e—vormden de literatuur 

over glasconservering, een enquête onder glasconservatoren en gesprekken met glasexperts 

belangrijke bronnen voor de selec�e van te testen lijmen en hech�ngsmethoden, evenals voor 

een methode om de op�sche eigenschappen te kunnen beoordelen.  

In het bijzonder wordt het belang van de brekingsindex (RI) van de lijm bij het verlijmen van 

gebroken UP onderzocht, geïnspireerd door de cruciale rol die deze parameter speelt in de 

glasconservering. De methodiek omvat hech�ngstests op gebroken UP, Fourier Transforma�e 

Infrarood (FT-IR) spectroscopie voor de iden�fica�e van materialen, brekingsindexme�ngen van 

zowel lijmen als UP om te bepalen welke lijm een RI hee� vergelijkbaar met UP, 

lichtverouderingsexperimenten om de stabiliteit van de lijmen te beoordelen, mechanische 

testen om de sterkte van de verbindingen te evalueren, en visuele beoordeling met het blote 

oog. De hech�ngstests worden uitgevoerd op testmonster, op natuurlijk verouderde objecten 

die als mock-ups dienen om behandelingsscenario’s te simuleren, en op een uit de collec�e 

afgestoten object dat fungeert als een prak�jkcasus op realis�sche schaal, zodat een zo volledig 

mogelijke evalua�e van de behandelingen kan worden verkregen. 

In dit hoofdstuk worden materialen en methoden geïden�ficeerd om gebroken onderdelen 

succesvol te verlijmen en barsten (blind cracks) in UP te herstellen, tevens wordt het belang van 

de brekingsindex aangetoond. De resultaten benadrukken hoe belangrijk het is de brekingsindex 

van de kunststof te meten voordat een lijm wordt geselecteerd en laten zien dat het afstemmen 

van de brekingsindex van de lijm op die van de beschadigde UP kan leiden tot vrijwel onzichtbare 

restaura�es. 

Het onderzoek naar de ontwikkeling van behandelingen voor objecten van onverzadigde 

polyester wordt in Hoofdstuk 4 voortgezet met de complexe uitdagingen met betrekking tot het 

herstellen van schade aan het oppervlak, zoals krassen, en het compenseren van 
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materiaalverlies. Er wordt onderzoek gedaan naar ‘addi�eve’ vulbehandelingen als alterna�ef 

voor meer invasieve ‘subtrac�eve’ methoden (zoals schuren en polijsten) om de visuele impact 

van krassen en schilfers te verminderen. Daarnaast worden methoden onderzocht voor het 

compenseren van (kleine) lacunes, waaronder het gebruik van vulmaterialen en technieken die 

gangbaar zijn in de restaura�e van glas en keramiek (mallen en gieten), evenals nieuwe 

technologieën (3D-scannen en -printen) om snelle en nauwkeurige vullingen te creëren.  

Deze onderzoeken worden uitgevoerd met de methodiek die in Hoofdstuk 3 is ontwikkeld en die 

is aangepast om vulmaterialen en methoden te evalueren, inclusief de eigenschappen die vereist 

zijn voor dit type restaura�e. De evalua�e wordt ondersteund door aanvullende technieken: 

microscopie om de effec�viteit van de behandeling op microschaal te beoordelen, 

kleurme�ngen (voor, �jdens en na lichtveroudering) om het gedrag van de geteste vulmaterialen 

te evalueren, en de Beck-lijntest voor het meten van de brekingsindex.  De Beck-lijntest biedt 

een geschikt alterna�ef voor refractometers, die beperkt zijn tot vlakke en gepolijste 

oppervlakken. De tests worden uitgevoerd op nieuw vervaardigde ‘mock-ups’, speciaal gemaakt 

door een kunstenaar, en op natuurlijk verouderde UP-objecten die tekenen van verkleuring 

vertonen. Daarnaast onderzoekt het hoofdstuk of het noodzakelijk is de kleur van het 

vulmateriaal aan te passen wanneer het UP-object vergeeld is. 

Tot slot iden�ficeert dit hoofdstuk geschikte materialen en ontwikkelt het methoden om schade 

aan het oppervlak succesvol te herstellen en materiaalverlies in UP-objecten te compenseren. 

De resultaten tonen de effec�viteit van deze behandelingen aan en beves�gen dat het 

afstemmen van de brekingsindex een cruciale factor is: hoe groter de restaura�e-ingreep,  des 

te groter de invloed van de brekingsindex op het visuele resultaat.  

Het onderzoek naar problemen en oplossingsrich�ngen voor beschadigde transparante PMMA-

objecten begint in Hoofdstuk 5, dat zich richt op het herstel van schade aan het oppervlak. 

Krassen en schilfers behoren tot de meest voorkomende conserveringsproblemen bij objecten 

van transparant PMMA, waaronder face-mounted foto’s. Net als bij het herstellen van schade 

aan het oppervlak van UP is het doel om vulmaterialen en methoden te iden�ficeren die de 

schade kunnen herstellen zonder de kunststof aan te tasten, en zo minder invasieve 

behandelingsop�es te bieden. Dezelfde methodiek die voor UP is ontwikkeld, wordt hiervoor 

opnieuw toegepast. 

De geteste vulmaterialen zijn geselecteerd op basis van hun esthe�sche en fysische 

eigenschappen, die cruciaal worden geacht voor het herstel van PMMA. De onderzochte 



 

365 
 

vulmethoden komen overeen met de methoden die in Hoofdstuk 4 voor UP zijn ontwikkeld en 

daar succesvolle resultaten hebben opgeleverd.  

Behandelingsproeven zijn uitgevoerd op zowel gegoten als geëxtrudeerde PMMA-testmonsters, 

aangezien de literatuur suggereert dat geëxtrudeerd PMMA mogelijk gevoeliger is voor 

oplosmiddelen dan gegoten PMMA. De meest veelbelovende op�es zijn vervolgens verder 

getest op zowel reflecterende als niet-reflecterende face-mounted testmonsters, evenals op 

PMMA-objecten en face-mounted foto’s die als mock-ups dienden. Op deze manier kon de 

geschiktheid en effec�viteit van de vulbehandelingen voor verschillende typen PMMA-objecten 

grondiger worden beoordeeld. Binnen deze studie zijn de vulmethoden verder verfijnd en zijn 

de meest geschikte vulmaterialen en technieken voor het herstellen van krassen en schilfers 

geïden�ficeerd en succesvol toegepast in diverse casestudies, waaronder zowel objecten als een 

face-mounted foto.  

Het proefschri� vervolgt met een bespreking van de complexe uitdagingen rond het verlijmen 

van PMMA en de uiteenlopende problemen die daarmee gepaard gaan. Hoofdstuk 6 is gewijd 

aan het onderzoek naar hech�ngsdefecten en faalmechanismen die vaak worden waargenomen 

in transparante PMMA-objecten. 

Dit onderzoek hee� tot doel de meest voorkomende hech�ngsdefecten te iden�ficeren, deze in 

het laboratorium te reproduceren, hun oorzaken en vormingsmechanismen te doorgronden, 

een terminologie te ontwikkelen voor hun classifica�e, en input te leveren voor het deel van dit 

proefschri� (Hoofdstuk 7). Om deze doelstellingen te bereiken is een specifieke onderzoeksopzet 

ontwikkeld, bestaande uit onderling samenhangende onderzoeksac�viteiten die in twee fasen 

zijn uitgevoerd. De eerste onderzoeksfase begint met onderzoek naar hech�ngsdefecten in 

PMMA-objecten uit museumcollec�es, een uitgebreide literatuurstudie van zowel historische 

als recente bronnen over lijmmaterialen en methoden die in de loop der �jd voor PMMA zijn 

aanbevolen, en het vervaardigen van verlijmde PMMA-mock-ups op basis van deze literatuur. 

Daarnaast omvat deze fase de chemische karakterisering van de gebruikte lijmmaterialen met 

FT-IR en pyrolyse-gaschromatografie-massaspectrometrie (Py-GC-MS). De mock-ups worden 

onderworpen aan thermische veroudering, gevolgd door observa�es met een stress-strain 

viewer om de stabiliteit van de verbindingen te evalueren. Verder wordt technisch onderzoek 

uitgevoerd naar de verlijmde PMMA-mock-ups met behulp van op�sche microscopie en 

scanning-elektronenmicroscopie. Alle belangrijke defecten die in de onderzochte 

museumobjecten zijn waargenomen, worden met succes in het laboratorium gereproduceerd, 

en hun vormingsmechanismen en oorzaken worden vastgesteld. 
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De tweede fase richt zich op het verder onderzoeken, analyseren en vergelijken van 

hech�ngsdefecten in zowel mock-ups als museumobjecten. De onderzoeksac�viteiten 

omvaten: het bestuderen van verbindingen met behulp van UV-licht, een stress-strain viewer 

en op�sche microscopie, evenals de chemische karakterisering ervan met FT-IR en GC-MS. De 

chemische analyses hebben twee hoofddoelen. Ten eerste het vaststellen of de in 

museumobjecten gebruikte lijmmaterialen kunnen worden geïden�ficeerd en gekarakteriseerd, 

waarbij de mock-ups als referen�emateriaal dienen. Ten tweede het bepalen of de in deze 

objecten waargenomen defecten kunnen worden gerelateerd aan het gebruik van specifieke 

lijmmaterialen. Voor de karakterisering van de lijmmaterialen en hun residuen in de 

verbindingen, worden Py-GC-MS- en GC-MS-analyses uitgevoerd.  

Met behulp van de verlijmde mock-ups als referen�e wordt daarnaast een desorp�e-GC-MS-

protocol bij lagere temperatuur ontwikkeld, waarmee kleine, vluch�ge moleculen aanwezig in 

oplosmiddelen die mogelijk zijn gebruikt bij het verlijmen van PMMA kunnen worden 

gedetecteerd. De gehanteerde onderzoeksmethode blijkt effec�ef: de oorzaken en 

mechanismen van de meest voorkomende defecten die in de museumobjecten zijn 

waargenomen worden geïden�ficeerd, en elk defect wordt systema�sch geclassificeerd. Een 

gedetailleerde beschrijving en verklaring van elk type defect, geïllustreerd met beelden van 

zowel mock-ups als museumobjecten is onderdeel van dit hoofdstuk. Daarnaast bevat het een 

informa�eve sec�e over het iden�ficeren van lijmmaterialen en verlijmingsmethoden met 

behulp van analy�sche technieken en visuele observa�e. 

Het hoofdstuk sluit af met een samenva�ng van de resultaten in een PMMA Bonding Defects 

Table, opgezet als een compacte atlas. Deze tabel biedt restauratoren een prak�sch hulpmiddel 

om verschillende typen hech�ngsproblemen en hun oorzaken te iden�ficeren, en draagt 

daarmee bij aan een beter inzicht in de condi�e van verlijmde PMMA-objecten. 

Na het onderzoek naar de oorzaken van hech�ngsdefecten in PMMA richt Hoofdstuk 7 zich op 

het iden�ficeren van geschikte lijmen voor de restaura�e van dit materiaal. Zoals besproken in 

Hoofdstuk 6, blij� het een aanzienlijke uitdaging om lijmmaterialen te vinden die zowel 

transparan�e als mechanische sterkte bieden, zonder de kunststof te beschadigen. In de 

afgelopen jaren zijn in de conserveringsliteratuur verschillende publica�es verschenen over het 

verlijmen van PMMA. Slechts enkele studies hebben echter de eigenschappen van lijmen 

grondig onderzocht om restauratoren te ondersteunen bij het maken van weloverwogen keuzes. 

Bovendien is het aantal geschikte op�es dat daaruit naar voren komt beperkt. 
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Dit onderzoek hee� daarom tot doel restauratoren meer mogelijkheden te bieden om PMMA-

objecten op een veilige en doeltreffende manier te restaureren. Producten uit verschillende 

lijmcategorieën worden getest aan de hand van hech�ngsproeven met zowel gegoten als 

geëxtrudeerde PMMA-testsamples. De chemische samenstelling van de lijmen wordt 

geanalyseerd met FT-IR en Py-GC-MS. De op�sche eigenschappen worden beoordeeld door 

middel van visuele observa�e en me�ngen van de brekingsindex, terwijl de mechanische 

eigenschappen worden geëvalueerd via trek- en afschuifproeven. Het verouderingsgedrag wordt 

onderzocht door middel van kunstma�ge lichtveroudering en kleurme�ngen. 

Aangezien PMMA gevoelig is voor stress, resulterend in haarscheurtjes en scheurvorming, wordt 

tevens het poten�eel van de lijmen die dergelijke fenomenen veroorzaken, onderzocht. 

Hiervoor wordt een testmethode gebruikt die gebaseerd is op ASTM-normen, in combina�e met 

foto-elas�sche spanningsanalyse met behulp van een stress-strain viewer. 

Het hoofdstuk iden�ficeert uiteindelijk lijmsystemen waarmee PMMA succesvol en veilig kan 

worden hersteld, waardoor het aantal beschikbare conserveringsop�es wordt uitgebreid. De 

belangrijkste eigenschappen en hech�ngspresta�es van deze lijmen worden samengevat in een 

Adhesive Comparison/Selection Chart, die is ontworpen als hulpmiddel voor restauratoren bij 

het selecteren van geschikte lijmen, a�ankelijk van de specifieke eisen van PMMA-objecten die 

moeten worden hersteld.  

Hoofdstuk 8 is opgezet als een prak�sche gids voor restauratoren en biedt een stapsgewijs 

voorbeeld van hoe de bevindingen uit dit proefschri� kunnen worden toegepast bij de 

restaura�e van transparante kunststoffen. Het hoofdstuk beschrij� met name hoe het 

onderzoek in de prak�jk is gebracht �jdens de behandeling van een monumentale casestudy: 

Giraffa Artificiale van de Italiaanse kunstenaar Gino Marota. 

Deze drie meter hoge PMMA-sculptuur, die deel uitmaakt van de collec�e van het Museo del 

Novecento in Milaan, hee� meer dan twin�g jaar in opslag gestaan en werd vanwege de slechte 

condi�e niet tentoongesteld. Het werk vertoonde alle typische vormen van schade en 

uitdagingen die kenmerkend zijn voor de restaura�e van transparante kunststoffen, en vormt 

daarmee een exemplarische casus. 

Het hoofdstuk biedt een gedetailleerd overzicht van dit conserveringsproject. Het eerste deel 

bestond uit materiaal technisch onderzoek en documenta�e van de sculptuur (materialen, 

techniek en condi�e), materiaalkarakterisering, voorbereidende tests op mock-ups voorafgaand 

aan de behandeling en aanvullende evalua�es van conserveringsmaterialen. Vervolgens, 
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worden de behandelingen die op de sculptuur zijn toegepast besproken, waaronder reiniging 

met agar-spraygel (voor het eerst toegepast op kunststof), het verwijderen van eerdere 

restaura�es, het verlijmen van gebroken delen, het herstellen van oppervlakkige schade (zoals 

krassen en schilfers), het vullen van barsten en de reconstruc�e van ontbrekende fragmenten. 

Tot slot gee� Hoofdstuk 9 een allesomvatende conclusie van dit promo�eonderzoek. Er wordt 

teruggeblikt op de onderzoeksdoelen en beoordeeld in hoeverre deze zijn behaald. Het 

hoofdstuk bundelt de belangrijkste bevindingen en biedt inzicht in de ontwikkelde 

methodologische benaderingen en behandelingsstrategieën voor het behoud van transparante 

kunststoffen. Daarnaast worden eerste resultaten van lopend onderzoek gedeeld, worden nog 

openstaande uitdagingen benoemd en worden mogelijke rich�ngen voor toekoms�g onderzoek 

aangegeven die buiten de scope van deze studie vielen en door �jdgebrek niet verder zijn 

onderzocht.  
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APPENDIX A 
Glossary of acronyms and abbrevia�ons 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix Cover Image: Poly (methyl methacrylate) cube part of Music Box by A. Arias-Misson (1970), 9 x 9 x 9 cm, 
Collec�on Stedelijk Museum Amsterdam.  Photo: Anna Laganà. Courtesy Stedelijk Museum Amsterdam.  
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Acronym / 

Abbreviation 

          Definition 

AIBNO Azobisisobutyronitrile 

ASTM  American Society for Testing and Materials 

ATR Attenuated Total Reflectance  

BPO Benzoyl peroxide 

CA Cellulose acetate 

CAB Cellulose acetate butyrate 

CAP Cellulose acetate-propionate 

CHL Chloroform  

CN Cellulose nitrate 

CNC  Computer numerical control 

 DBP Dibutyl phthalate 

 DEP Diethyl phthalate 

DINP Diisononyl phthalate  

DMP Dimethyl phthalate  

 DOP Dioctyl phthalate 

EA Ethyl acetate  

EDC Ethylene Dichloride  

EP Epoxy 

ESC Environmental Stress-Crazing / Cracking 

FRP Fiber glass reinforced polyester 

FT-IR  Fourier Transform Infrared Spectroscopy  

GAA Glacial acetic acid  

GC-MS Gas Chromatography Mass Spectrometry  
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GRP Glass reinforced polyester 

ICI Imperial Chemical Industries 

MA Methyl-acrylate  

MABS Methyl methacrylate acrylonitrile butadiene styrene 

MDC Methylene Dichloride  

MEK Methyl ethyl ketone  

MEKP Methyl ethyl ketone peroxide  

MMA Methyl methacrylate 

MW Molecular weight 

Mw Weight average molecular weight 

Mn Number average molecular weight 

NFI Netherlands Forensisch Instituut 

PC Polycarbonate 

PET Polyethylene terephthalate 

PMMA Poly (methyl methacrylate) 

POPART  Preservation Of Plastics ARTefacts in Museum Collections 

PP Polypropylene 

PS Polystyrene 

PUR Polyurethane 

PVC Polyvinyl chloride 

Py-GC-MS Pyrolysis-Gas Chromatography Mass Spectrometry  

RCE Cultural Heritage Agency of the Netherlands 

RI Refractive index  

RIs Refractive indices 

SAN Styrene acrylonitrile 
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SEC Size Exclusion Chromatography 

SEM Scanning Electron microscopy  

TCA 1,1,2-Trichloroethane  

TCE 1,1,2-Trichloroethene  

Tg Glass transition temperature 

UP Unsaturated polyester 

UV Ultraviolet light 
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APPENDIX B 
Materials and Suppliers 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix Cover Image:  Detail showing the cleaning of the sculpture Giraffa Artificiale carried out with agar spray 
gel. Credit Line / Copyright No�ce: (Gino Marota, Giraffa Artificiale, 1973, poly(methyl methacrylate). Collec�on 
Museo del Novecento, Milano. Photo: Samuele Pellecchia/prospect. Courtesy of Museo del Novecento e Archivio 
Gino Marota.   
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APPENDIX B - MATERIALS AND SUPPLIERS 

(All URLs were accessed on June 23, 2025). Datasheets can be found in the supplier’s webpage.  

 
List of Materials and Suppliers - CHAPTER 3  

• POLY-POL PS 230  
Polyester resin  
Packaging: 750 ml 
Color: clear 
Mixing informa�on: add 0.6 to 1% M.E.K. peroxide before use 
Working �me: At 20°C and 1% M.E.K. peroxide, approximately 30 minutes 
Supplier: Poly-Service (The Netherlands) 
htps://www.polyservice.nl/ 

 
• Peroxan ME-50 L  

M.E.K. Peroxide (Methy-Ethyl-Keton-peroxide)  
Mixing ra�o: add 0.6 to 1% M.E.K. peroxide to POLY-POL PS 230 
Packaging: 20g 
Color: transparent 
Supplier: Poly-Service (The Netherlands)  
htps://www.polyservice.nl/ 

 
• HXTAL NYL-1  

Two-component epoxy resin 
Appearance: transparent 
Curing �me: It reaches 90% bond cure in 7 days at room temperature (roughly 75ºF, 
24ºC). 
Supplier: Kremer Pigmente 
htps://www.kremer-pigmente.com/en/shop/mediums-binders-glues/97250-hxtal-nyl-
1-clear-glue-for-glass.html 
 

• Fynebond  
Two-component epoxy resin 
Curing �me: 36-48 hours 
Supplier: Fyne Conserva�on Service, Argyll UK  
htps://fyneconserva�onservices.wordpress.com/ 
 

• PARALOID™ B-72 
Acrylic resin  
Clear 
Supplier: Kremer Pigmente  
Supplier: htps://shop.kremerpigments.com/us/shop/mediums-binders-glues/67400-
paraloid-b-72.html 

 
• Toluene 

methylbenzene, pure, highly flammable 
1 l (botle) 
Supplier: Kremer Pigmente 
htps://www.kremer-pigmente.com/en/shop/solvents-chemicals-
addi�ves/solvents/70500-toluene.html 

https://www.polyservice.nl/
https://www.polyservice.nl/
https://www.kremer-pigmente.com/en/shop/mediums-binders-glues/97250-hxtal-nyl-1-clear-glue-for-glass.html
https://www.kremer-pigmente.com/en/shop/mediums-binders-glues/97250-hxtal-nyl-1-clear-glue-for-glass.html
https://fyneconservationservices.wordpress.com/
https://www.kremer-pigmente.com/en/shop/solvents-chemicals-additives/solvents/70500-toluene.html
https://www.kremer-pigmente.com/en/shop/solvents-chemicals-additives/solvents/70500-toluene.html
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• Isopropanol 

98 - 100 %, pure 
Supplier: Kremer Pigmente 
htps://www.kremer-pigmente.com/en/shop/solvents-chemicals-
addi�ves/solvents/70820-isopropanol.html 
 

• Stainless-steel straight sewing pin 
Since the supplier is no longer in business, here below a new supplier 
Supplier: Amazon  
htps://a.co/d/g5q7OJa 
 

• ETHAFOAM 700E 
CLOSED CELL FOAM 
polyethylene foam  
Density: 105kg/m3 

Color: white  
Compressive strength: 70kPa 
acid-free 
Supplier: CTS Conserva�on 
htps://ctsconserva�on.com/en/ethafoam/6993-ethafoam-white.html 
 

• Flat sable brush  
10 Van der Linde  
31240  
Echt Rotmarder   
Supplier: Van der Linde  
htps://www.vanderlindewebshop.com/nl/catalog/penselen-kwasten/leterpenselen-
plakkaatschrijvers/g+c 

 
 
List of Materials and Suppliers CHAPTER 4  

• SIL 95BA-41 
polyester cas�ng resin  
To mix with 1% MEKP-9 (methylethylketone) catalyst. 
Supplier: Interplas�c corpora�on 
htps://interplas�c.com/cas�ng/ 
 

• HXTAL NYL-1  
Two-component epoxy resin 
Appearance: transparent 
Curing �me: It reaches 90% bond cure in 7 days at room temperature (roughly 75ºF, 
24ºC). 
Supplier: Kremer Pigmente 
htps://www.kremer-pigmente.com/en/shop/mediums-binders-glues/97250-hxtal-nyl-
1-clear-glue-for-glass.html 
 
 
 
 

https://www.kremer-pigmente.com/en/shop/solvents-chemicals-additives/solvents/70820-isopropanol.html
https://www.kremer-pigmente.com/en/shop/solvents-chemicals-additives/solvents/70820-isopropanol.html
https://a.co/d/g5q7OJa
https://ctsconservation.com/en/ethafoam/6993-ethafoam-white.html
https://interplastic.com/casting/
https://www.kremer-pigmente.com/en/shop/mediums-binders-glues/97250-hxtal-nyl-1-clear-glue-for-glass.html
https://www.kremer-pigmente.com/en/shop/mediums-binders-glues/97250-hxtal-nyl-1-clear-glue-for-glass.html
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• EPO-TEK® 301-2 
Two-component epoxy resin 
Color: Clear/Colorless 
Curing �me: 48 hours 
Supplier: Kremer Pigmente 
htps://www.kremer-pigmente.com/elements/resources/products/files/97240e.pdf 

 
• Fynebond  

Composi�on: Two-component epoxy resin 
Curing �me: 36-48 hours 
Supplier: Fyne Conserva�on Service, Argyll UK  
htps://fyneconserva�onservices.wordpress.com/ 
 

• VeroClear RGD810 
Rigid Transparent Polyjet Material 
Photopolymer for 3-D prin�ng  
Supplier: Stratasys  
htps://www.stratasys.com/siteassets/materials/materials-catalog/polyjet-
materials/veroclear/mds_pj_veroclear_0320a.pdf 
 

• PRINCETON MINI BRUSH 
MONOGRAM, Mini Handle  
Serie: 3050  
Size: 20/0  
Width: 0.7 mm 
Length: 7 mm 
Supplier: Blick Art Materials® 

htps://www.dickblick.com/products/princeton-mini-detailer-series-3050-synthe�c-
brushes/?Item=05654-7320 

 
• PRINCETON MINI BRUSH 

ROUND, Mini Handle  
Serie: 3050 R  
Size: 20/0  
Width: 0.5 mm 
Length: 4.5 mm 
Supplier: Blick Art Materials® 

htps://www.dickblick.com/items/princeton-mini-brush-round-mini-handle-size-200/ 
 

• PRINCETON MINI BRUSH 
SPOTTER, Mini Handle  
Serie: 3050  
Size: 20/0  
Width: 0.5 mm 
Length: 3 mm 
Supplier: Blick Art Materials® 
htps://www.dickblick.com/products/princeton-mini-detailer-series-3050-synthe�c-
brushes/?Item=05654-7520 

 

 

 

https://www.kremer-pigmente.com/elements/resources/products/files/97240e.pdf
https://fyneconservationservices.wordpress.com/
https://www.stratasys.com/siteassets/materials/materials-catalog/polyjet-materials/veroclear/mds_pj_veroclear_0320a.pdf
https://www.stratasys.com/siteassets/materials/materials-catalog/polyjet-materials/veroclear/mds_pj_veroclear_0320a.pdf
https://www.dickblick.com/products/princeton-mini-detailer-series-3050-synthetic-brushes/?Item=05654-7320
https://www.dickblick.com/products/princeton-mini-detailer-series-3050-synthetic-brushes/?Item=05654-7320
https://www.dickblick.com/items/princeton-mini-brush-round-mini-handle-size-200/
https://www.dickblick.com/products/princeton-mini-detailer-series-3050-synthetic-brushes/?Item=05654-7520
https://www.dickblick.com/products/princeton-mini-detailer-series-3050-synthetic-brushes/?Item=05654-7520
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• BioQuip Stainless Steel Insect Pins / Needle   
1208S Series size: #000 #0 #2 #4 #6 
Supplier: BioQuip 
Since BioQuip is no longer in business, here below a new supplier 
New Supplier : Ecology Supplies  
htps://ecologysupplies.com/products/entochrysis-stainless-steel-insect-pins/ 

 
• Norm-Ject Plas�c Syringe, 1 mL Luer Slip Tuberculin) 

 Single use syringe  
100-pk 
Supplier: Restek  
htps://www.restek.com/p/22766?srsl�d=AfmBOorDNOdG3GFJvREU3oXMmlqJvleMRr
rpaK_DSBWwUm3MBfBizfQK 
 

• Hypodermic Needle (for Syringe, 1 mL Luer Slip Tuberculin) 
27G 1/2 Inch (12.7mm) 
Regular Beve  
Since the supplier is no longer in business, here below a new supplier 
New Supplier : McKesson 
htps://mms.mckesson.com/product/1031799/McKesson-Brand-16-N2705 
 

• 3M Scotch® Clear Packaging 
Shipping Packaging Tape  
1.88 in x 22.2 yd (48 mm x 20,3 m) 
Clear  
Supplier: 3M 
htps://www.3m.com/3M/en_US/p/d/v100518007/ 
 

• Plas�cine Van Aken Plastalina  
Modeling Clay  
1 lb, 
Color: Silver Gray 
Supplier: Blick Art Materials® 
htps://www.dickblick.com/items/van-aken-plastalina-modeling-clay-1-lb-silver-
gray/?pr_rd_page=5&srsl�d=AfmBOopLr5pb6jv1mBLgsyG_kmwLvejLagL22YVXWcQDyJ
Hw3a1xFR5N2qk 

 
• Pelikan Nakiplast - Pliable beeswax 

Color: Yellow  
650 grams  
Supplier: Polyservice  
htps://www.polyservice.nl/hulpstoffen/287-nakiplast-geel-650-gram-
4012700602473.html 
 
 
 
 
 
 
 
 

https://ecologysupplies.com/products/entochrysis-stainless-steel-insect-pins/
https://www.restek.com/p/22766?srsltid=AfmBOorDNOdG3GFJvREU3oXMmlqJvleMRrrpaK_DSBWwUm3MBfBizfQK
https://www.restek.com/p/22766?srsltid=AfmBOorDNOdG3GFJvREU3oXMmlqJvleMRrrpaK_DSBWwUm3MBfBizfQK
https://www.3m.com/3M/en_US/p/d/v100518007/
https://www.dickblick.com/items/van-aken-plastalina-modeling-clay-1-lb-silver-gray/?pr_rd_page=5&srsltid=AfmBOopLr5pb6jv1mBLgsyG_kmwLvejLagL22YVXWcQDyJHw3a1xFR5N2qk
https://www.dickblick.com/items/van-aken-plastalina-modeling-clay-1-lb-silver-gray/?pr_rd_page=5&srsltid=AfmBOopLr5pb6jv1mBLgsyG_kmwLvejLagL22YVXWcQDyJHw3a1xFR5N2qk
https://www.dickblick.com/items/van-aken-plastalina-modeling-clay-1-lb-silver-gray/?pr_rd_page=5&srsltid=AfmBOopLr5pb6jv1mBLgsyG_kmwLvejLagL22YVXWcQDyJHw3a1xFR5N2qk
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• CAVEX - Dental wax  
Modelling wax  
115 sheets  
Color: pink  
2500g 
Supplier: Dental�x  
htps://www.dental�x.com/en/cavex/modelling-wax-pink-
2500g?srsl�d=AfmBOorkRoMX-srIPCPDlqT_K7bm3qsyNVm91MMI5tyIN_RHKr3lTcDX 
 

• POLY-SIL PS 81020 Siliconenrubber 
Composi�on: Silicone rubber  
Packaging: 500g 
Color: white 
Curing �me: approx. 90' standard 
Supplier Poly-Service (The Netherlands) 
htps://www.polyservice.nl/poly-sil-ps-81020-siliconenubber/1011-poly-sil-81020-
siliconenrubber-500-gram-5201.html 

 
• POLY-SIL PS 81020 Harder Standard 

Mixing ra�o: 5% by weight 
Packaging: 50g 
Color: transparent 
Supplier: Poly-Service (The Netherlands)  
htps://www.polyservice.nl/siliconenrubber/476-poly-sil-81020-harder-50-gram-
5211.html 

 
• P-4 (RTV-2 Silicones, Inc) 

Composi�on: Clear silicone  
Supplier: Silicones Inc.  
htps://www.silicones-inc.com/index.php/find/ 
htps://www.silicones-inc.com/datasheets/pseries/p4.pdf 
 

• Refrac�ve index liquids  
Supplier: Cargille 
htps://www.cargille.com/?gad_source=1&gad_campaignid=23070732685&gbraid=0A
AAAAD_kzM2peOJUVtmA0038FBdA7YgeG&gclid=CjwKCAjwx-zHBhBhEiwA7Kjq6-
VI4gIrQ1ROqf4iPwRPw5mo_8zgk7o1dykj9opCJDdlvudqhw6ltRoCD_UQAvD_BwE 
 

• Orasol®Dyes 
Orange G and Yellow 2 GLN 
Supplier: Museum Service Conrpora�on  
htps://museumservicescorpora�on.com/products/orasol-dye-black-
cn?variant=16496028811330 

 
• Ethyl Alcohol, min. 99.8% 

1 l (botle) 
Supplier: KREMER pigmente 
htps://www.kremer-pigmente.com/en/suche/?q=orasol&l=+ 
 
 
 

https://www.dentaltix.com/en/cavex/modelling-wax-pink-2500g?srsltid=AfmBOorkRoMX-srIPCPDlqT_K7bm3qsyNVm91MMI5tyIN_RHKr3lTcDX
https://www.dentaltix.com/en/cavex/modelling-wax-pink-2500g?srsltid=AfmBOorkRoMX-srIPCPDlqT_K7bm3qsyNVm91MMI5tyIN_RHKr3lTcDX
https://www.polyservice.nl/poly-sil-ps-81020-siliconenubber/1011-poly-sil-81020-siliconenrubber-500-gram-5201.html
https://www.polyservice.nl/poly-sil-ps-81020-siliconenubber/1011-poly-sil-81020-siliconenrubber-500-gram-5201.html
https://www.polyservice.nl/siliconenrubber/476-poly-sil-81020-harder-50-gram-5211.html
https://www.polyservice.nl/siliconenrubber/476-poly-sil-81020-harder-50-gram-5211.html
https://www.silicones-inc.com/datasheets/pseries/p4.pdf
https://www.cargille.com/?gad_source=1&gad_campaignid=23070732685&gbraid=0AAAAAD_kzM2peOJUVtmA0038FBdA7YgeG&gclid=CjwKCAjwx-zHBhBhEiwA7Kjq6-VI4gIrQ1ROqf4iPwRPw5mo_8zgk7o1dykj9opCJDdlvudqhw6ltRoCD_UQAvD_BwE
https://www.cargille.com/?gad_source=1&gad_campaignid=23070732685&gbraid=0AAAAAD_kzM2peOJUVtmA0038FBdA7YgeG&gclid=CjwKCAjwx-zHBhBhEiwA7Kjq6-VI4gIrQ1ROqf4iPwRPw5mo_8zgk7o1dykj9opCJDdlvudqhw6ltRoCD_UQAvD_BwE
https://www.cargille.com/?gad_source=1&gad_campaignid=23070732685&gbraid=0AAAAAD_kzM2peOJUVtmA0038FBdA7YgeG&gclid=CjwKCAjwx-zHBhBhEiwA7Kjq6-VI4gIrQ1ROqf4iPwRPw5mo_8zgk7o1dykj9opCJDdlvudqhw6ltRoCD_UQAvD_BwE
https://museumservicescorporation.com/products/orasol-dye-black-cn?variant=16496028811330
https://museumservicescorporation.com/products/orasol-dye-black-cn?variant=16496028811330
https://www.kremer-pigmente.com/en/suche/?q=orasol&l=
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• Dowanol PM  
Chemical name/synonym: Methoxypropanol 
1L 
Appearance: colourless liquid 
Assay: >= 99.5% 
Density: 0.92 kg/l at 20°C 
Boiling point: 120°C 
Flash point: 31°C 
Supplier CTS srl  
htps://ctsconserva�on.com/en/solvents-and-chemical-products/6048-dowanol-pm-
pack-size-1-l.html 

 
• Brush for retouching  

VAN BEEK PURE KOLINSKY  
PENSEEL 1002 NR. 2 ROND 
Supplier: Van Beek Art Supplier 
htps://www.vanbeekart.nl/p/van-beek-pure-kolinsky-penseel-1002-nr-2-rond/69760/ 

 
 
List of Materials and Suppliers CHAPTER 5 

• PMMA (test samples)  
Cut to size: cast and extruded acrylic sheets  
Color: Transparent  
Supplier: Santa Monica Plas�cs  
htps://santamonicaplas�cs.com 
 

• ParaloidTM B-67 
Acrylic resin 
Granules  
Supplier: Kremer Pigmente  
htps://www.kremer-pigmente.com/en/shop/mediums-binders-glues/67420-paraloid-
b-67.html?fus 

 
• ParaloidTM F-10 

Acrylic resin  
40% solid in 40% solids in 9:1 mixture Mineral Spirit: Aroma�c 150.  
Supplier: Museum Service Corpora�on 
htps://museumservicescorpora�on.com/products/acryloid-paraloid-f-10-1-gallon 
htps://cdn.shopify.com/s/files/1/0074/4239/9298/files/Paraloid_F-10.pdf?1788 
 

• Mineral Spirit / Petroleum benzine   
Boiling range 100-140°C 
(naphtha benzine) EMPLURA® 
Aroma�c content ≤0.05% 
CAS Number: 64742-49-0 
Supplier: Sigma Aldrich 
htps://www.sigmaaldrich.com/US/en/product/mm/101770?emdredirect=1 
 
 
 

https://ctsconservation.com/en/solvents-and-chemical-products/6048-dowanol-pm-pack-size-1-l.html
https://ctsconservation.com/en/solvents-and-chemical-products/6048-dowanol-pm-pack-size-1-l.html
https://www.vanbeekart.nl/p/van-beek-pure-kolinsky-penseel-1002-nr-2-rond/69760/
https://santamonicaplastics.com/
https://www.kremer-pigmente.com/en/shop/mediums-binders-glues/67420-paraloid-b-67.html?fus
https://www.kremer-pigmente.com/en/shop/mediums-binders-glues/67420-paraloid-b-67.html?fus
https://museumservicescorporation.com/products/acryloid-paraloid-f-10-1-gallon
https://cdn.shopify.com/s/files/1/0074/4239/9298/files/Paraloid_F-10.pdf?1788
https://www.sigmaaldrich.com/US/en/product/mm/101770?emdredirect=1
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• Regalrez® 1094  
Hydrocarbon resin 
Appearance: colorless flakes 
Density at 21°C: 0.97 kg/l 
Glass transi�on temperature (Tg): 33°C 
So�ening temperature: 97°C 
Supplier: Kremer Pigmente 
htps://shop.kremerpigments.com/us/shop/mediums-binders-glues/67280-regalrez-
1094.html 
 

• Regalrez® 1126 
Hydrocarbon resin 
Appearance: colorless flakes 
Density at 21°C: 0.97 kg/l 
Glass transi�on temperature (Tg): 67°C 
So�ening temperature: 124°C 
Supplier: Kremer Pigmente 
htps://shop.kremerpigments.com/us/shop/mediums-binders-glues/67284-regalrez-
1126.html 
 
Tinuvin® 292 
Hindered amine light stabilizer (HALS) 
Supplier: Kremer Pigmente 
htps://www.kremer-pigmente.com/en/shop/solvents-chemicals-addi�ves/78152-
�nuvin-292-hals.html?fus 
 

• Shellsol D40 
Mixture of C9-C11 paraffinic and naphthenic hydrocarbons 
Boiling point: 145-205°C 
Aroma�c free 
Supplier: Kremer Pigmente 
htps://www.kremer-pigmente.com/en/shop/solvents-chemicals-addi�ves/70471-
shellsol-d-40.html 
 

• HXTAL NYL-1  
Two-component epoxy resin 
Appearance: transparent 
Curing �me: It reaches 90% bond cure in 7 days at room temperature (roughly 75ºF, 
24°C). 
Supplier: Kremer Pigmente 
htps://www.kremer-pigmente.com/en/shop/mediums-binders-glues/97250-hxtal-nyl-
1-clear-glue-for-glass.html 
 

• EPO-TEK® 305  
Two components epoxy  
Appearance: clear/colorless  
Curing �me: 23°C / 24 hours  
Supplier: Epoxy Technology Inc. – Meridian  
htps://www.epotek.com/docs/en/Datasheet/305.pdf 

 
 

https://shop.kremerpigments.com/us/shop/mediums-binders-glues/67280-regalrez-1094.html
https://shop.kremerpigments.com/us/shop/mediums-binders-glues/67280-regalrez-1094.html
https://shop.kremerpigments.com/us/shop/mediums-binders-glues/67284-regalrez-1126.html
https://shop.kremerpigments.com/us/shop/mediums-binders-glues/67284-regalrez-1126.html
https://www.kremer-pigmente.com/en/shop/solvents-chemicals-additives/78152-tinuvin-292-hals.html?fus
https://www.kremer-pigmente.com/en/shop/solvents-chemicals-additives/78152-tinuvin-292-hals.html?fus
https://www.kremer-pigmente.com/en/shop/solvents-chemicals-additives/70471-shellsol-d-40.html
https://www.kremer-pigmente.com/en/shop/solvents-chemicals-additives/70471-shellsol-d-40.html
https://www.kremer-pigmente.com/en/shop/mediums-binders-glues/97250-hxtal-nyl-1-clear-glue-for-glass.html
https://www.kremer-pigmente.com/en/shop/mediums-binders-glues/97250-hxtal-nyl-1-clear-glue-for-glass.html
https://www.epotek.com/docs/en/Datasheet/305.pdf
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• EPO-TEK® UD1355 
Single component op�cal UV curing adhesive  
 Appearance: clear/colorless 
Supplier: Epoxy Technology Inc. – Merdian  
htps://www.epotek.com/docs/en/Datasheet/UD1355.pdf 

 
• EPO-TEK® OG603 

Single component op�cal UV curing adhesive  
Appearance: clear/colorless 
Supplier: Epoxy Technology Inc. – Merdian 
htps://www.epotek.com/docs/en/Datasheet/OG603.pdf 

 
• NOA 74 - Norland Op�cal Adhesive 

               Single component op�cal UV curing adhesive 
Color: Clear 
Supplier: Norland Products   
htps://norlandproducts.com/product/noa-74/ 
 

• NOA 76 - Norland Op�cal Adhesive 
UV curable adhesive  
Color: Clear 
Supplier: Norland Products   
htps://norlandproducts.com/product/noa-76/ 
 

• NOA 89 - Norland Op�cal Adhesive  
Single component op�cal UV curing adhesive  
Color: Clear 
Supplier: Norland Products   
htps://norlandproducts.com/product/noa-89/ 

 
• NBA 107 

Single component op�cal UV curing adhesive  
Color: Clear 
Supplier: Norland Products   
htps://norlandproducts.com/product/nba-107/ 
 

• Dymax 4-20638 
Single component op�cal UV curing adhesive  
Appearance: colorless  
Supplier: Dymax Corpora�on 
 htps://dymax.com/products/formula�ons/light-curable-materials/bonding/glass-
bonding/4-20418 

 
• Dymax D3099 

Single component op�cal UV curing adhesive 
Appearance: colorless 
Supplier: Dymax Corpora�on  
htps://dymax.com/products/formula�ons/light-curable-materials/bonding/plas�c-
bonding/3099 

 
 

https://www.epotek.com/docs/en/Datasheet/UD1355.pdf
https://www.epotek.com/docs/en/Datasheet/OG603.pdf
https://norlandproducts.com/product/noa-74/
https://norlandproducts.com/product/noa-76/
https://norlandproducts.com/product/noa-89/
https://norlandproducts.com/product/nba-107/
https://dymax.com/products/formulations/light-curable-materials/bonding/glass-bonding/4-20418
https://dymax.com/products/formulations/light-curable-materials/bonding/glass-bonding/4-20418
https://dymax.com/products/formulations/light-curable-materials/bonding/plastic-bonding/3099
https://dymax.com/products/formulations/light-curable-materials/bonding/plastic-bonding/3099
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• Dymax 4-20418 
Single component op�cal UV curing adhesive 
Appearance: colorless 
Supplier: Dymax Corpora�on  
htps://dymax.com/products/formula�ons/light-curable-materials/bonding/glass-
bonding/4-20418 
 

• Norland Op�cure LED 200 System 
UV curing system 
Input Power Lithium/ ion batery 2.6AH 
Lamp High Power UV LED 
UV Output 2.5 W/cm² @ 365nm 
Supplier: Norland Products 
htps://norlandproducts.com/product/op�cure-led-200/ 
 

• PRINCETON MINI BRUSH 
ROUND, Mini Handle  
Serie: 3050 R  
Size: 20/0  
Width: 0.5 mm 
Length: 4.5 mm 
Supplier: Blick Art Materials® 

htps://www.dickblick.com/items/princeton-mini-brush-round-mini-handle-size-200/ 
 

• BioQuip Stainless Steel Insect Pins / Needle   
1208S Series size: #000 #0 #2 #4 #6 
Supplier: BioQuip 
Since BioQuip is no longer in business here below a new supplier 
New Supplier : Ecology Supplies  
htps://ecologysupplies.com/products/entochrysis-stainless-steel-insect-pins/ 
 

• Glass Pasteur pipetes 5 3/4"  
Supplier: Chemglass 
htps://chemglass.com/pipets-disposable-bulk-pack-non-sterile-non-plugged 
 

• Rubber droppers for the Pasteur pipetes 
Supplier: Thomas Scien�fic  
htps://www.thomassci.com/p/rubber-droppers-for-small-pipets?r=SML 
 

• Refrac�ve index liquids  
Supplier: Cargille 
htps://www.cargille.com/?gad_source=1&gad_campaignid=23070732685&gbraid=0A
AAAAD_kzM2peOJUVtmA0038FBdA7YgeG&gclid=CjwKCAjwx-zHBhBhEiwA7Kjq6-
VI4gIrQ1ROqf4iPwRPw5mo_8zgk7o1dykj9opCJDdlvudqhw6ltRoCD_UQAvD_BwE 

 
• Reflec�ve face-mounted (mock-ups)  

(size: 12 x 17 cm)  
Supplier: Weldon Color Lab  
htps://weldoncolorlab.com/ 
 
 

https://dymax.com/products/formulations/light-curable-materials/bonding/glass-bonding/4-20418
https://dymax.com/products/formulations/light-curable-materials/bonding/glass-bonding/4-20418
https://norlandproducts.com/product/opticure-led-200/
https://www.dickblick.com/items/princeton-mini-brush-round-mini-handle-size-200/
https://ecologysupplies.com/products/entochrysis-stainless-steel-insect-pins/
https://www.thomassci.com/p/rubber-droppers-for-small-pipets?r=SML
https://www.cargille.com/?gad_source=1&gad_campaignid=23070732685&gbraid=0AAAAAD_kzM2peOJUVtmA0038FBdA7YgeG&gclid=CjwKCAjwx-zHBhBhEiwA7Kjq6-VI4gIrQ1ROqf4iPwRPw5mo_8zgk7o1dykj9opCJDdlvudqhw6ltRoCD_UQAvD_BwE
https://www.cargille.com/?gad_source=1&gad_campaignid=23070732685&gbraid=0AAAAAD_kzM2peOJUVtmA0038FBdA7YgeG&gclid=CjwKCAjwx-zHBhBhEiwA7Kjq6-VI4gIrQ1ROqf4iPwRPw5mo_8zgk7o1dykj9opCJDdlvudqhw6ltRoCD_UQAvD_BwE
https://www.cargille.com/?gad_source=1&gad_campaignid=23070732685&gbraid=0AAAAAD_kzM2peOJUVtmA0038FBdA7YgeG&gclid=CjwKCAjwx-zHBhBhEiwA7Kjq6-VI4gIrQ1ROqf4iPwRPw5mo_8zgk7o1dykj9opCJDdlvudqhw6ltRoCD_UQAvD_BwE
https://weldoncolorlab.com/
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• Non-reflac�ve face-mounted (mock-ups)  
 (size: 21 x 14 cm - 15 x 10 cm)  
Supplier: Tru Vue®  
htps://tru-vue.com/solu�on/trulife-acrylic/ 

 
• Glass micro capillary pipetes 

KIMBLE® MICROCAPS® Capillary Tube, 0.5 µL 
Manufactured from borosilicate glass 5.1 
Supplier: DWK Life Science  
htps://www.dwk.com/na/kimble-microcaps-capillary-tube-05-1-2-5-10-l-764520-0000 

 
• Pelikan Nakiplast - Pliable beeswax 

Color: Yellow  
650 grams  
Supplier: Polyservice  
htps://www.polyservice.nl/hulpstoffen/287-nakiplast-geel-650-gram-
4012700602473.html 

 
List of Materials and Suppliers CHAPTER 6 

• Reskolux® II UV 365 LED Set 
Portable UV flashlight  
Supplier: Deffner & Joahn  
htps://deffner-johann.de/en/reskolux-uv-365-led-set.html 
 

• Sharples General Purpose Strain Viewer  
Supplier: Sharples Stress Engineers (con�nued by Ayrox srl)  
htps://www.sharplesstress.com/ 

 
• Sony RX100VII digital camera 

Supplier: Sony  
htps://electronics.sony.com/imaging/compact-cameras/all-vlog-compact-
cameras/p/dscrx100m7-
b?srsl�d=AfmBOoqjZwzZIWd03UdNeRIpx3ns0Bo311XvZI3a1m3HmQvID5kbKnKN 
 

• Macro Pro Lens Set  
For iPhone 8, 8 plus, 7, plus  
Macro: 7x, 14x, 21x  
Supplier: OLLOCLIP  
htps://www.olloclip.com/collec�ons/macro-
pro?srsl�d=AfmBOor7HqMtFwiasaexeHY7n41aG5Eg40MLPCrMnBHJpIVdREaMY0xA 
 

• Glacial ace�c acid (GAA)  
ace�c acid (ethanoic acid) 
CAS # 64-19-7 
Supplier: Fisher Scien�fic 
htps://www.fishersci.com/shop/products/ace�c-acid-glacial-cer�fied-acs-fisher-
chemical-
9/A38212#?keyword=%E2%80%A2Glacial%20ace�c%20acid%20(GAA)%20%20ace�c%
20acid%20(ethanoic%20acid) 
 

https://tru-vue.com/solution/trulife-acrylic/
https://www.dwk.com/na/kimble-microcaps-capillary-tube-05-1-2-5-10-l-764520-0000
https://deffner-johann.de/en/reskolux-uv-365-led-set.html
https://www.sharplesstress.com/
https://www.olloclip.com/collections/macro-pro?srsltid=AfmBOor7HqMtFwiasaexeHY7n41aG5Eg40MLPCrMnBHJpIVdREaMY0xA
https://www.olloclip.com/collections/macro-pro?srsltid=AfmBOor7HqMtFwiasaexeHY7n41aG5Eg40MLPCrMnBHJpIVdREaMY0xA
https://www.fishersci.com/shop/products/acetic-acid-glacial-certified-acs-fisher-chemical-9/A38212#?keyword=%E2%80%A2Glacial%20acetic%20acid%20(GAA)%20%20acetic%20acid%20(ethanoic%20acid)
https://www.fishersci.com/shop/products/acetic-acid-glacial-certified-acs-fisher-chemical-9/A38212#?keyword=%E2%80%A2Glacial%20acetic%20acid%20(GAA)%20%20acetic%20acid%20(ethanoic%20acid)
https://www.fishersci.com/shop/products/acetic-acid-glacial-certified-acs-fisher-chemical-9/A38212#?keyword=%E2%80%A2Glacial%20acetic%20acid%20(GAA)%20%20acetic%20acid%20(ethanoic%20acid)
https://www.fishersci.com/shop/products/acetic-acid-glacial-certified-acs-fisher-chemical-9/A38212#?keyword=%E2%80%A2Glacial%20acetic%20acid%20(GAA)%20%20acetic%20acid%20(ethanoic%20acid)
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• Chloroform (CHL) 
Trichloromethane 
CAS # 67-66-3 
Supplier: Fisher Scien�fic 
htps://www.fishersci.com/shop/products/chloroform-99-5-honeywell-
9/60047877?crossRef=C2432#?keyword=C2432 
 

• Methylene dichloride (MDC) 
Dichloromethane 
CAS # 75-09-2 
Supplier: Fisher Scien�fic 
htps://www.fishersci.com/shop/products/methylene-chloride-hplc-fisher-
chemical/D143SK4#?keyword=%E2%80%A2Methylene%20dichloride%20%20Dichloro
methane 
 

• Ethylene dichloride (EDC) 
1,2-dichloroethane 
CAS # 107-06-2 
Supplier: Fisher Scien�fic  
htps://www.fishersci.com/us/en/browse/80014057/1,2-
dichloroethane#:~:text=1%2C2%2Ddichloroethane%20is%20a%20toxic%2C%20flamm
able%2C%20chlorinated%20hydrocarbon.,Chemical%20Manufacturing%20Corpora�on
%20*%20Thermo%20Scien�fic%20Chemicals 

 
• Trichloroethane (TCA) 

1,1,2-trichloroethane 
CAS # 79-00-5  
Supplier: Sigma Aldrich 
htps://www.sigmaaldrich.com/US/en/search/1%2C1%2C2-
trichloroethane?dym=1%2C1%2C2-
trichloro%20ethane&focus=products&page=1&perpage=30&sort=relevance&term=1%
2C1%2C2-Trichloroethane&type=product 
 

• Trichloroethene (TCE)  
1,1,2-trichloroethene 
CAS # 79-01-6 
Supplier: Sigma Aldrich 
htps://www.sigmaaldrich.com/US/en/search/1%2C1%2C2-
trichloroethane?dym=1%2C1%2C2-
trichloro%20ethane&focus=products&page=1&perpage=30&sort=relevance&term=1%
2C1%2C2-Trichloroethane&type=product 

 
• Weld-On® 3™   

IPS 
Monomer-solvent cement  
Supplier: ePlas�cs  
htps://www.eplas�cs.com/accessories/plas�c-adhesives/acrylic-glue/ips3-4oz 
 

• Weld-on 16  
IPS  
Polymer-solvent cement   

https://www.fishersci.com/shop/products/chloroform-99-5-honeywell-9/60047877?crossRef=C2432#?keyword=C2432
https://www.fishersci.com/shop/products/chloroform-99-5-honeywell-9/60047877?crossRef=C2432#?keyword=C2432
https://www.fishersci.com/shop/products/methylene-chloride-hplc-fisher-chemical/D143SK4#?keyword=%E2%80%A2Methylene%20dichloride%20%20Dichloromethane
https://www.fishersci.com/shop/products/methylene-chloride-hplc-fisher-chemical/D143SK4#?keyword=%E2%80%A2Methylene%20dichloride%20%20Dichloromethane
https://www.fishersci.com/shop/products/methylene-chloride-hplc-fisher-chemical/D143SK4#?keyword=%E2%80%A2Methylene%20dichloride%20%20Dichloromethane
https://www.fishersci.com/us/en/browse/80014057/1,2-dichloroethane#:%7E:text=1%2C2%2Ddichloroethane%20is%20a%20toxic%2C%20flammable%2C%20chlorinated%20hydrocarbon.,Chemical%20Manufacturing%20Corporation%20*%20Thermo%20Scientific%20Chemicals
https://www.fishersci.com/us/en/browse/80014057/1,2-dichloroethane#:%7E:text=1%2C2%2Ddichloroethane%20is%20a%20toxic%2C%20flammable%2C%20chlorinated%20hydrocarbon.,Chemical%20Manufacturing%20Corporation%20*%20Thermo%20Scientific%20Chemicals
https://www.fishersci.com/us/en/browse/80014057/1,2-dichloroethane#:%7E:text=1%2C2%2Ddichloroethane%20is%20a%20toxic%2C%20flammable%2C%20chlorinated%20hydrocarbon.,Chemical%20Manufacturing%20Corporation%20*%20Thermo%20Scientific%20Chemicals
https://www.fishersci.com/us/en/browse/80014057/1,2-dichloroethane#:%7E:text=1%2C2%2Ddichloroethane%20is%20a%20toxic%2C%20flammable%2C%20chlorinated%20hydrocarbon.,Chemical%20Manufacturing%20Corporation%20*%20Thermo%20Scientific%20Chemicals
https://www.sigmaaldrich.com/US/en/search/1%2C1%2C2-trichloroethane?dym=1%2C1%2C2-trichloro%20ethane&focus=products&page=1&perpage=30&sort=relevance&term=1%2C1%2C2-Trichloroethane&type=product
https://www.sigmaaldrich.com/US/en/search/1%2C1%2C2-trichloroethane?dym=1%2C1%2C2-trichloro%20ethane&focus=products&page=1&perpage=30&sort=relevance&term=1%2C1%2C2-Trichloroethane&type=product
https://www.sigmaaldrich.com/US/en/search/1%2C1%2C2-trichloroethane?dym=1%2C1%2C2-trichloro%20ethane&focus=products&page=1&perpage=30&sort=relevance&term=1%2C1%2C2-Trichloroethane&type=product
https://www.sigmaaldrich.com/US/en/search/1%2C1%2C2-trichloroethane?dym=1%2C1%2C2-trichloro%20ethane&focus=products&page=1&perpage=30&sort=relevance&term=1%2C1%2C2-Trichloroethane&type=product
https://www.sigmaaldrich.com/US/en/search/1%2C1%2C2-trichloroethane?dym=1%2C1%2C2-trichloro%20ethane&focus=products&page=1&perpage=30&sort=relevance&term=1%2C1%2C2-Trichloroethane&type=product
https://www.sigmaaldrich.com/US/en/search/1%2C1%2C2-trichloroethane?dym=1%2C1%2C2-trichloro%20ethane&focus=products&page=1&perpage=30&sort=relevance&term=1%2C1%2C2-Trichloroethane&type=product
https://www.sigmaaldrich.com/US/en/search/1%2C1%2C2-trichloroethane?dym=1%2C1%2C2-trichloro%20ethane&focus=products&page=1&perpage=30&sort=relevance&term=1%2C1%2C2-Trichloroethane&type=product
https://www.sigmaaldrich.com/US/en/search/1%2C1%2C2-trichloroethane?dym=1%2C1%2C2-trichloro%20ethane&focus=products&page=1&perpage=30&sort=relevance&term=1%2C1%2C2-Trichloroethane&type=product
https://www.eplastics.com/accessories/plastic-adhesives/acrylic-glue/ips3-4oz
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Supplier: ePlas�cs 
htps://www.eplas�cs.com/Plas�c/plexiglass_glue/ips16-1-
5oz?gclid=CjwKCAiAyfvhBRBsEiwAe2t_i6kgp4TdHsWGIT4PJvro17yqGfM3rbAutgM3Jb5
_3rVDAH6ZRkBUwBoCXz8QAvD_BwE 

 
• Weld-On 40  

IPS  
Two component polymerizable acrylic adhesive 
Supplier: ePlas�cs 
htps://www.eplas�cs.com/accessories/plas�c-adhesives/acrylic-glue/ips40-
pt?srsl�d=AfmBOoo61HlVmKO0Pw4hsmxyEw7apNQLN769-87exJY8t2nYMmiYh77i 

 
• Caseway PS-30 

Two component polymerizable acrylic adhesive  
Supplier: Caseway  
htps://casewayproducts.com/ps-30-acrylic-
adhesive/?srsl�d=AfmBOoq7L8iL1tsXvomZt_nmo8M7jZr-
MZXn57ePaziV7ThqYq8MmCPG 
 

• Acrifix 1R 0192 
One component polymerizable acrylic adhesive  
Since the supplier is no longer in business here below a new supplier 
New Supplier : Polyvan�s 
htps://www.polyvan�s.com/en/brands/acrifix/reac�on-adhesives 
htps://mms.mckesson.com/product/1031799/McKesson-Brand-16-N2705 
 

• PMMA pieces (mock-ups)  
Cut to size: cast (Acrycast®, Calsak Co) and extruded (Acrylite® FF, CYRO) acrylic sheets  
Color: Transparent  
Supplier: Santa Monica Plas�cs  
htps://santamonicaplas�cs.com 
 

• ETHAFOAM 700E 
CLOSED CELL FOAM 
Composi�on: polyethylene foam  
Density: 105kg/m3 
Color: white  
Compressive strength: 70kPa 
acid-free 
Supplier: CTS Conserva�on 
htps://ctsconserva�on.com/en/ethafoam/6993-ethafoam-white.html 
 

• Teflon® RELIC WRAP™ film 
(100 �.) 
Supplier: Gaylord  
htps://www.gaylord.com/Preserva�on/Conserva�on-Supplies/Wrapping%2C-Lining-
%26-Support-Materials/Teflon%26%23174%3B-RELIC-WRAP%26%23153%3B-Film-
%28100-�-%29/p/51001 
 
 
 

https://www.eplastics.com/Plastic/plexiglass_glue/ips16-1-5oz?gclid=CjwKCAiAyfvhBRBsEiwAe2t_i6kgp4TdHsWGIT4PJvro17yqGfM3rbAutgM3Jb5_3rVDAH6ZRkBUwBoCXz8QAvD_BwE
https://www.eplastics.com/Plastic/plexiglass_glue/ips16-1-5oz?gclid=CjwKCAiAyfvhBRBsEiwAe2t_i6kgp4TdHsWGIT4PJvro17yqGfM3rbAutgM3Jb5_3rVDAH6ZRkBUwBoCXz8QAvD_BwE
https://www.eplastics.com/Plastic/plexiglass_glue/ips16-1-5oz?gclid=CjwKCAiAyfvhBRBsEiwAe2t_i6kgp4TdHsWGIT4PJvro17yqGfM3rbAutgM3Jb5_3rVDAH6ZRkBUwBoCXz8QAvD_BwE
https://casewayproducts.com/ps-30-acrylic-adhesive/?srsltid=AfmBOoq7L8iL1tsXvomZt_nmo8M7jZr-MZXn57ePaziV7ThqYq8MmCPG
https://casewayproducts.com/ps-30-acrylic-adhesive/?srsltid=AfmBOoq7L8iL1tsXvomZt_nmo8M7jZr-MZXn57ePaziV7ThqYq8MmCPG
https://casewayproducts.com/ps-30-acrylic-adhesive/?srsltid=AfmBOoq7L8iL1tsXvomZt_nmo8M7jZr-MZXn57ePaziV7ThqYq8MmCPG
https://mms.mckesson.com/product/1031799/McKesson-Brand-16-N2705
https://santamonicaplastics.com/
https://ctsconservation.com/en/ethafoam/6993-ethafoam-white.html
https://www.gaylord.com/Preservation/Conservation-Supplies/Wrapping%2C-Lining-%26-Support-Materials/Teflon%26%23174%3B-RELIC-WRAP%26%23153%3B-Film-%28100-ft-%29/p/51001
https://www.gaylord.com/Preservation/Conservation-Supplies/Wrapping%2C-Lining-%26-Support-Materials/Teflon%26%23174%3B-RELIC-WRAP%26%23153%3B-Film-%28100-ft-%29/p/51001
https://www.gaylord.com/Preservation/Conservation-Supplies/Wrapping%2C-Lining-%26-Support-Materials/Teflon%26%23174%3B-RELIC-WRAP%26%23153%3B-Film-%28100-ft-%29/p/51001
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• Masking Tape 
ScotchBlue™ Original Painter’s Tape 2090 
Supplier: Blick Art Materials  
htps://www.dickblick.com/products/scotch-painters-
tape/?srsl�d=AfmBOopVv78PoI4Uhl4WWkpa9McMzYf7U5dyhwss5NUbJQCo9S2fc8R7 
 

• Fabric bands  
Elas�c Fabric  
Knoted Ribbon hair holders 
Supplier: Amazon  
htps://a.co/d/eu444Ou 
 

• Black cardboard  
Crescent Ultra-Black Smooth Moun�ng Board 
Supplier: Blick Art Materials 
htps://www.dickblick.com/products/crescent-ultra-black-moun�ng-boards/ 
 

• Mirror Boards 
Color: Silver 
Supplier: Blick Art Materials 
htps://www.dickblick.com/products/mirror-
boards/?fromSearch=%2Fsearch%2F%3Fsearchword%3Dmirror%20 
 

• Push pins 
Supplier: Blick Art Materials 
htps://www.dickblick.com/products/officemate-push-
pins/?fromSearch=%2Fsearch%2F%3Fsearchword%3Dpush%20pin 
 

• Hypodermic needle �p applicator botles for capillary cemen�ng 
Hypo 25 Applicator and RH 200 applicator  
Easy-squeeze polyethylene botles + stainless-steel needles  
Supplier: ePlas�cs  
htps://www.eplas�cs.com/accessories/plas�c-adhesives/acrylic-glue/hypo25 
htps://www.eplas�cs.com/accessories/plas�c-adhesives/acrylic-glue/rh200 

 
• Clothespins 

Woolite® So� Grip Clothespins, 24ct 
Supplier: Michaels  
htps://www.michaels.com/product/woolite-so�-grip-clothespins-24ct-
D494499S?srsl�d=AfmBOorPu2Hrn22yj9VDH9TwYug0JyOMLbEfgSLx4K-
hBbNgMjr5S33dFYk 
 

• Metal wires  
Ar�s�c Wire Stainless Steel Cra� Wire 
Supplier: Blick Art Materials 
htps://www.dickblick.com/products/beadalon-ar�s�c-wire-stainless-steel-cra�-
wire/?fromSearch=%2Fsearch%2F%3Fsearchword%3Dwire 
 
 
 
 

https://www.dickblick.com/products/scotch-painters-tape/?srsltid=AfmBOopVv78PoI4Uhl4WWkpa9McMzYf7U5dyhwss5NUbJQCo9S2fc8R7
https://www.dickblick.com/products/scotch-painters-tape/?srsltid=AfmBOopVv78PoI4Uhl4WWkpa9McMzYf7U5dyhwss5NUbJQCo9S2fc8R7
https://a.co/d/eu444Ou
https://www.dickblick.com/products/crescent-ultra-black-mounting-boards/
https://www.dickblick.com/products/mirror-boards/?fromSearch=%2Fsearch%2F%3Fsearchword%3Dmirror%20
https://www.dickblick.com/products/mirror-boards/?fromSearch=%2Fsearch%2F%3Fsearchword%3Dmirror%20
https://www.eplastics.com/accessories/plastic-adhesives/acrylic-glue/hypo25
https://www.eplastics.com/accessories/plastic-adhesives/acrylic-glue/rh200
https://www.michaels.com/product/woolite-soft-grip-clothespins-24ct-D494499S?srsltid=AfmBOorPu2Hrn22yj9VDH9TwYug0JyOMLbEfgSLx4K-hBbNgMjr5S33dFYk
https://www.michaels.com/product/woolite-soft-grip-clothespins-24ct-D494499S?srsltid=AfmBOorPu2Hrn22yj9VDH9TwYug0JyOMLbEfgSLx4K-hBbNgMjr5S33dFYk
https://www.michaels.com/product/woolite-soft-grip-clothespins-24ct-D494499S?srsltid=AfmBOorPu2Hrn22yj9VDH9TwYug0JyOMLbEfgSLx4K-hBbNgMjr5S33dFYk
https://www.dickblick.com/products/beadalon-artistic-wire-stainless-steel-craft-wire/?fromSearch=%2Fsearch%2F%3Fsearchword%3Dwire
https://www.dickblick.com/products/beadalon-artistic-wire-stainless-steel-craft-wire/?fromSearch=%2Fsearch%2F%3Fsearchword%3Dwire
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• Teflon Spatula  
Richeson Plas�c Pain�ng Knife - 3 3/4", Straight 
Supplier: Blick Art Materials 
htps://www.dickblick.com/items/richeson-plas�c-pain�ng-knife-3-34-straight/ 
 

• The Preserva�on Pencil 
Supplier: University Product  
htps://www.universityproducts.com/preserva�on-pencil.html 
 

• HOBO Temperature/Rela�ve Humidity Data Loggers 
Bluetooth wireless monitoring for indoor environments 
Supplier: Onset Computer Corpora�on. 
htps://www.onsetcomp.com/products/data-loggers/mx1101 
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• Aquazol® 500 
Water soluble synthe�c resin 
Granules  
Supplier: Kremer Pigmente 
htps://www.kremer-pigmente.com/en/shop/mediums-binders-glues/63905-
aquazol-500.html 
 

• ParaloidTM B-67 
Acrylic resin 
Granules  
Supplier: Kremer Pigmente  
htps://www.kremer-pigmente.com/en/shop/mediums-binders-glues/67420-
paraloid-b-67.html?fus 

 
• ParaloidTM F-10 

Acrylic resin  
40% solid in 40% solids in 9:1 mixture Mineral Spirit: Aroma�c 150.  
Supplier: Museum Service Corpora�on 
htps://museumservicescorpora�on.com/products/acryloid-paraloid-f-10-1-
gallon 
 

• Plexisol® P 550-40 
acrylic resin dissolved in White Spirit 
Supplier: Kremer Pigmente 
htps://shop.kremerpigments.com/us/shop/mediums-binders-glues/67300-
plexisol-p-550-40.html 
 
 
 
 
 
 

https://www.universityproducts.com/preservation-pencil.html
https://www.onsetcomp.com/products/data-loggers/mx1101
https://www.kremer-pigmente.com/en/shop/mediums-binders-glues/63905-aquazol-500.html
https://www.kremer-pigmente.com/en/shop/mediums-binders-glues/63905-aquazol-500.html
https://www.kremer-pigmente.com/en/shop/mediums-binders-glues/67420-paraloid-b-67.html?fus
https://www.kremer-pigmente.com/en/shop/mediums-binders-glues/67420-paraloid-b-67.html?fus
https://museumservicescorporation.com/products/acryloid-paraloid-f-10-1-gallon
https://museumservicescorporation.com/products/acryloid-paraloid-f-10-1-gallon
https://shop.kremerpigments.com/us/shop/mediums-binders-glues/67300-plexisol-p-550-40.html
https://shop.kremerpigments.com/us/shop/mediums-binders-glues/67300-plexisol-p-550-40.html
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• Plexigum® PQ611 
Acrylic resin  
Granules  
Supplier: Kremer Pigmente 
htps://shop.kremerpigments.com/us/shop/mediums-binders-glues/67380-
plexigum-pq-611.html 

 
• Mineral Spirit / Petroleum benzine   

Boiling range 100-140°C 
(naphtha benzine) EMPLURA® 
Aroma�c content ≤0.05% 
CAS Number: 64742-49-0 
Supplier: Sigma Aldrich 
htps://www.sigmaaldrich.com/US/en/product/mm/101770?emdredirect=1 
 

• HXTAL NYL-1  
Two-component epoxy resin 
Appearance: transparent 
Curing �me: It reaches 90% bond cure in 7 days at room temperature (roughly 
75ºF, 24°C). 
Supplier: Kremer Pigmente 
htps://www.kremer-pigmente.com/en/shop/mediums-binders-glues/97250-
hxtal-nyl-1-clear-glue-for-glass.html 
 

• EpoTek® 301-2FL-CX 
Two components epoxy  
Appearance: clear/colorless  
Curing �me: 23°C / 3 days  
Supplier: Epoxy Technology Inc. – Meridian  
htps://www.epotek.com/docs/en/Datasheet/301-2FL-CX.pdf 
 

• Loc�te Hysol 9455 
Two components epoxy 
htps://www.henkel-adhesives.com/hr/en/product/structural-
adhesives/loc�te_ea_94550.html 

 
• Dymax D3099 

Single component op�cal UV curing adhesive 
Appearance: colorless 
Supplier: Dymax Corpora�on  
htps://dymax.com/products/formula�ons/light-curable-materials/bonding/plas�c-
bonding/3099 

 
 
 
 
 
 

https://shop.kremerpigments.com/us/shop/mediums-binders-glues/67380-plexigum-pq-611.html
https://shop.kremerpigments.com/us/shop/mediums-binders-glues/67380-plexigum-pq-611.html
https://www.sigmaaldrich.com/US/en/product/mm/101770?emdredirect=1
https://www.kremer-pigmente.com/en/shop/mediums-binders-glues/97250-hxtal-nyl-1-clear-glue-for-glass.html
https://www.kremer-pigmente.com/en/shop/mediums-binders-glues/97250-hxtal-nyl-1-clear-glue-for-glass.html
https://www.epotek.com/docs/en/Datasheet/301-2FL-CX.pdf
https://www.henkel-adhesives.com/hr/en/product/structural-adhesives/loctite_ea_94550.html
https://www.henkel-adhesives.com/hr/en/product/structural-adhesives/loctite_ea_94550.html
https://dymax.com/products/formulations/light-curable-materials/bonding/plastic-bonding/3099
https://dymax.com/products/formulations/light-curable-materials/bonding/plastic-bonding/3099
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• Dymax 431 
Single component op�cal UV curing adhesive 
Appearance: colorless 
Supplier: Dymax Corpora�on 
 htps://dymax.com/products/formula�ons/light-curable-materials/bonding/glass-
bonding/431 

 
• Dymax 431T 

Single component op�cal UV curing adhesive  
Appearance: colorless  
Supplier: Dymax Corpora�on 
htps://dymax.com/products/formula�ons/light-curable-materials/bonding/glass-
bonding/431-t 
 

• NOA 85 - Norland Op�cal Adhesive  
Single component op�cal UV curing adhesive  
Color: Clear 
Supplier: Norland Products   
htps://norlandproducts.com/product/noa-85/ 
 

• NOA 76 - Norland Op�cal Adhesive  
Single component op�cal UV curing adhesive  
Color: Clear 
Supplier: Norland Products   
htps://norlandproducts.com/product/noa-76/ 

 
• PMMA test samples   

Cut to size: cast (Acrycast®, Calsak Co) and extruded (Acrylite® FF, CYRO) acrylic sheets  
Color: Transparent  
Supplier: Santa Monica Plas�cs  
htps://santamonicaplas�cs.com 

 
• Petroleum jelly (Vaseline) 

Etos Vaseline Mini 20 GR 
htps://www.etos.nl/producten/etos-vaseline-mini-20-gr-111115345.html 
 

• Spatulas  
Richeson Plas�c Pain�ng Knife - 3 3/4", Straight 
Richeson Plas�c Pain�ng Knife - 2 3/8", Trowel Offset 
Supplier: Blick Art Materials 
htps://www.dickblick.com/items/richeson-plas�c-pain�ng-knife-3-34-straight/ 
htps://www.dickblick.com/items/richeson-plas�c-pain�ng-knife-2-38-trowel-offset/ 

 
 
 
 
 
 
 
 
 

https://dymax.com/products/formulations/light-curable-materials/bonding/glass-bonding/431
https://dymax.com/products/formulations/light-curable-materials/bonding/glass-bonding/431
https://dymax.com/products/formulations/light-curable-materials/bonding/glass-bonding/431-t
https://dymax.com/products/formulations/light-curable-materials/bonding/glass-bonding/431-t
https://norlandproducts.com/product/noa-85/
https://norlandproducts.com/product/noa-76/
https://santamonicaplastics.com/
https://www.etos.nl/producten/etos-vaseline-mini-20-gr-111115345.html
https://www.dickblick.com/items/richeson-plastic-painting-knife-3-34-straight/
https://www.dickblick.com/items/richeson-plastic-painting-knife-2-38-trowel-offset/
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• ETHAFOAM 700E 
CLOSED CELL FOAM 
polyethylene foam  
Density: 105kg/m3 
Color: white  
Compressive strength: 70kPa 
acid-free 
Supplier: CTS Conserva�on 
htps://ctsconserva�on.com/en/ethafoam/6993-ethafoam-white.html 
 

• Clothespins 
Woolite® So� Grip Clothespins, 24ct 
Supplier: Michaels  
htps://www.michaels.com/product/woolite-so�-grip-clothespins-24ct-
D494499S?srsl�d=AfmBOorPu2Hrn22yj9VDH9TwYug0JyOMLbEfgSLx4K-
hBbNgMjr5S33dFYk 

 
• Norland Op�cure LED 200 System 

UV curing system 
Input Power Lithium/ ion batery 2.6AH 
Lamp High Power UV LED 
UV Output 2.5 W/cm² @ 365nm 
Supplier: Norland Products 
htps://norlandproducts.com/product/op�cure-led-200/ 
 

• Elsec 765C UV+ logger 
Environment Monitor (incl. Data Logger) 
Supplier: Talas 
htps://www.talasonline.com/Elsec-Environmental-Monitor-
765?quan�ty=1&number=402&srsl�d=AfmBOoopNkiE5pTPQsF9ieR2Jih7n0UG
72vIMMyxoT9J0wVf2yriKovb 
 

• Refrac�ve index liquids  
Supplier: Cargille 
htps://www.cargille.com/?gad_source=1&gad_campaignid=23070732685&gbraid=0A
AAAAD_kzM2peOJUVtmA0038FBdA7YgeG&gclid=CjwKCAjwx-zHBhBhEiwA7Kjq6-
VI4gIrQ1ROqf4iPwRPw5mo_8zgk7o1dykj9opCJDdlvudqhw6ltRoCD_UQAvD_BwE\ 
 

• Sharples General Purpose Strain Viewer  
Supplier: Sharples Stress Engineers (con�nued by Ayrox srl)  
htps://www.sharplesstress.com/ 
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• Polarized Film Sheets  
3 PCS 7.8 x11.8inches/20x30cm  
Polarizer Linear Polarizing Filter Non-Adhesive 
Supplier: Amazon 
 htps://a.co/d/dASeDSd 

https://ctsconservation.com/en/ethafoam/6993-ethafoam-white.html
https://www.michaels.com/product/woolite-soft-grip-clothespins-24ct-D494499S?srsltid=AfmBOorPu2Hrn22yj9VDH9TwYug0JyOMLbEfgSLx4K-hBbNgMjr5S33dFYk
https://www.michaels.com/product/woolite-soft-grip-clothespins-24ct-D494499S?srsltid=AfmBOorPu2Hrn22yj9VDH9TwYug0JyOMLbEfgSLx4K-hBbNgMjr5S33dFYk
https://www.michaels.com/product/woolite-soft-grip-clothespins-24ct-D494499S?srsltid=AfmBOorPu2Hrn22yj9VDH9TwYug0JyOMLbEfgSLx4K-hBbNgMjr5S33dFYk
https://norlandproducts.com/product/opticure-led-200/
https://www.talasonline.com/Elsec-Environmental-Monitor-765?quantity=1&number=402&srsltid=AfmBOoopNkiE5pTPQsF9ieR2Jih7n0UG72vIMMyxoT9J0wVf2yriKovb
https://www.talasonline.com/Elsec-Environmental-Monitor-765?quantity=1&number=402&srsltid=AfmBOoopNkiE5pTPQsF9ieR2Jih7n0UG72vIMMyxoT9J0wVf2yriKovb
https://www.talasonline.com/Elsec-Environmental-Monitor-765?quantity=1&number=402&srsltid=AfmBOoopNkiE5pTPQsF9ieR2Jih7n0UG72vIMMyxoT9J0wVf2yriKovb
https://www.cargille.com/?gad_source=1&gad_campaignid=23070732685&gbraid=0AAAAAD_kzM2peOJUVtmA0038FBdA7YgeG&gclid=CjwKCAjwx-zHBhBhEiwA7Kjq6-VI4gIrQ1ROqf4iPwRPw5mo_8zgk7o1dykj9opCJDdlvudqhw6ltRoCD_UQAvD_BwE%5C
https://www.cargille.com/?gad_source=1&gad_campaignid=23070732685&gbraid=0AAAAAD_kzM2peOJUVtmA0038FBdA7YgeG&gclid=CjwKCAjwx-zHBhBhEiwA7Kjq6-VI4gIrQ1ROqf4iPwRPw5mo_8zgk7o1dykj9opCJDdlvudqhw6ltRoCD_UQAvD_BwE%5C
https://www.cargille.com/?gad_source=1&gad_campaignid=23070732685&gbraid=0AAAAAD_kzM2peOJUVtmA0038FBdA7YgeG&gclid=CjwKCAjwx-zHBhBhEiwA7Kjq6-VI4gIrQ1ROqf4iPwRPw5mo_8zgk7o1dykj9opCJDdlvudqhw6ltRoCD_UQAvD_BwE%5C
https://www.sharplesstress.com/
https://a.co/d/dASeDSd
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• WAGNER W450 Wall Sprayer Airless 

Tank: 1.3l 
Spray capacity 130W 
Power consump�on 460W 
Air consump�on: 14l/h 
Flexible pipe length: 1.8m 
Power cable: 2m 
Supplier: Leroy Merlin 
htps://www.leroymerlin.it/prodo�/utensileria/atrezzi-per-lavori-specifici/atrezzi-
per-verniciare/pistola-per-verniciare/pistola-eletrica-per-verniciatura-wagner-wall-
sprayer-w-450-460-w-35984914.html 
 

• TRIBASIC AMMONIUM CITRATE 
Appearance: solid, white 97%. 
pH: 7-8 in 10% aqueous solu�on 
Supplier: CTS srl 
htps://ctsconserva�on.com/en/solvents-and-chemical-products/4647-ammonium-
citrate-tribasic-pack-size-1-kg.html 
 

• Orvus WA Paste  
7 1/2 lbs. (1 Gallon) 
Supplier: Talas  
htps://www.talasonline.com/Orvus-WA-Paste?quan�ty=1&weight=27 
 

• FULLUKY Electric Dusters, Blower 
Batery: 15,000mAh rechargeable 
Suc�on: 17Kpa 
Motor speed: 78,000RPM 
Filter: HEPA 
Supplier: Amazon 
htps://amzn.eu/d/fcKuwjb 

 
• WHITE SPECTACLE CLOTH  

20-Pack Microfiber Cleaning Cloths for Smart Phones, Laptops, Tablets, Computer, 
Lenses, LCD Monitor, TV, Camera, Eyeglasses, Op�cs Etc 
Brand: ColorYourLife 
Supplier: Amazon 
 htps://a.co/d/0QNlgYo 
 

• TYVEK 1623E Nonwoven fabric 
Material: 100% Polyethylene 
Acid-free 
Supplier: CTS srl 
htps://ctsconserva�on.com/en/non-woven-material-tyvek-1623e-ex-1622e/5630-
nonwoven-material-tyvek-1623e-ex-1622e-white-41-g-roll-100m-x-h152m.html 
 
 
 
 
 

https://www.leroymerlin.it/prodotti/utensileria/attrezzi-per-lavori-specifici/attrezzi-per-verniciare/pistola-per-verniciare/pistola-elettrica-per-verniciatura-wagner-wall-sprayer-w-450-460-w-35984914.html
https://www.leroymerlin.it/prodotti/utensileria/attrezzi-per-lavori-specifici/attrezzi-per-verniciare/pistola-per-verniciare/pistola-elettrica-per-verniciatura-wagner-wall-sprayer-w-450-460-w-35984914.html
https://www.leroymerlin.it/prodotti/utensileria/attrezzi-per-lavori-specifici/attrezzi-per-verniciare/pistola-per-verniciare/pistola-elettrica-per-verniciatura-wagner-wall-sprayer-w-450-460-w-35984914.html
https://ctsconservation.com/en/solvents-and-chemical-products/4647-ammonium-citrate-tribasic-pack-size-1-kg.html
https://ctsconservation.com/en/solvents-and-chemical-products/4647-ammonium-citrate-tribasic-pack-size-1-kg.html
https://www.talasonline.com/Orvus-WA-Paste?quantity=1&weight=27
https://amzn.eu/d/fcKuwjb
https://a.co/d/0QNlgYo
https://ctsconservation.com/en/non-woven-material-tyvek-1623e-ex-1622e/5630-nonwoven-material-tyvek-1623e-ex-1622e-white-41-g-roll-100m-x-h152m.html
https://ctsconservation.com/en/non-woven-material-tyvek-1623e-ex-1622e/5630-nonwoven-material-tyvek-1623e-ex-1622e-white-41-g-roll-100m-x-h152m.html
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• Foam Panels - AFIRMAX Xps Vinyl Smart 
Thickness: 1mm 
Supplier: Leroy Merlin 
 htps://www.leroymerlin.it/prodo�/sotopavimento-afirmax-xps-vinyl-smart-sp-1-
mm-84420856.html 
 

• 3M™ 101E Masking tape  
18mm x 50m  
Thickness: 0.125mm  
Temperature resistant: 60°C/1h 
Supplier: 3M  
htps://www.3m.com/3M/sl_SI/p/d/b40067035/ 
 

• AGARART agar-agar 
Gelling temperature: 38-42°C 
Mel�ng temperature: 85-90°C 
pH of 1.5% solu�on: 6.0-7.5 
Supplier: CTS srl 
htps://ctsconserva�on.com/en/solvents-and-chemical-products/6078-11423-agarart-
pack-size-500-g-agaragar.html#/2718-weight-1nr 
 

• Silicone Spatula  
Colour Shapers Tool - Flat Chisel, Size 2 
Supplier: Supplier: Blick Art Materials® 
htps://www.dickblick.com/items/colour-shapers-tool-flat-chisel-size-2/ 
 

• Checktemp® 1 Digital Thermometer - HI98509 (used in liquid agar) 
high-accuracy thermometer with a 1 m (3.3') flexible, silicone cable connec�ng the 
meter and the stainless steel probe. 
Supplier: Hanna instruments  
htps://hannainst.com/hi98509-checktemp-1-digital-
thermometer.html?srsl�d=AfmBOopgj1cKtVMgNVVJJo3nwQBMRYiTZBBtC9m4rWrgEIl
GRbl9cNz5 
 

• PORTABLE INFRARED THERMOMETER with laser pointer 
Measuring range: -25°/+560°C 
Resolu�on: 0.2°C 
Accuracy: 1.5% ± 1°C  
Measuring �me: 0.5 seconds 
Supplier: CTS srl 
htps://ctsconserva�on.com/en/thermometers/5016-infrared-thermometer-mod-652-
portable.html 
 

• HXTAL NYL-1  
Two-component epoxy resin 
Appearance: transparent 
Curing �me: It reaches 90% bond cure in 7 days at room temperature (roughly 75ºF, 
24ºC). 
Supplier: Kremer Pigmente 
htps://www.kremer-pigmente.com/en/shop/mediums-binders-glues/97250-hxtal-nyl-
1-clear-glue-for-glass.html 

https://www.leroymerlin.it/prodotti/sottopavimento-afirmax-xps-vinyl-smart-sp-1-mm-84420856.html
https://www.leroymerlin.it/prodotti/sottopavimento-afirmax-xps-vinyl-smart-sp-1-mm-84420856.html
https://www.3m.com/3M/sl_SI/p/d/b40067035/
https://ctsconservation.com/en/solvents-and-chemical-products/6078-11423-agarart-pack-size-500-g-agaragar.html#/2718-weight-1nr
https://ctsconservation.com/en/solvents-and-chemical-products/6078-11423-agarart-pack-size-500-g-agaragar.html#/2718-weight-1nr
https://www.dickblick.com/items/colour-shapers-tool-flat-chisel-size-2/
https://ctsconservation.com/en/thermometers/5016-infrared-thermometer-mod-652-portable.html
https://ctsconservation.com/en/thermometers/5016-infrared-thermometer-mod-652-portable.html
https://www.kremer-pigmente.com/en/shop/mediums-binders-glues/97250-hxtal-nyl-1-clear-glue-for-glass.html
https://www.kremer-pigmente.com/en/shop/mediums-binders-glues/97250-hxtal-nyl-1-clear-glue-for-glass.html
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• Spatulas (for adhesive applica�on)  

Richeson Plas�c Pain�ng Knife - 3 3/4", Straight 
Richeson Plas�c Pain�ng Knife - 2 3/8", Trowel Offset 
Supplier: Blick Art Materials 
htps://www.dickblick.com/items/richeson-plas�c-pain�ng-knife-3-34-straight/ 
htps://www.dickblick.com/items/richeson-plas�c-pain�ng-knife-2-38-trowel-offset/ 
 

• Bio Quip Insect Needles / Pins  
1208S Series size: #000 #0 #2 #4 #6 
Supplier: BioQuip 
Since BioQuip is no longer in business here below a new supplier 
New Supplier : Ecology Supplies  
htps://ecologysupplies.com/products/entochrysis-stainless-steel-insect-pins/ 

 
• WHITE SPIRIT 100/140 

Aroma�c free (below 0.1%) 
CAS NUMBER: 64742-49-0 
Supplier: Kremer Pigmente 
htps://www.kremer-pigmente.com/en/shop/solvents-chemicals-addi�ves/70400-
white-spirit-100-140.html 
 

• ETHAFOAM 700E 
CLOSED CELL FOAM 
Composi�on: polyethylene foam  
Density: 105kg/m3 

Color: white  
Compressive strength: 70kPa 
acid-free 
Supplier: CTS Conserva�on 
htps://ctsconserva�on.com/en/ethafoam/6993-ethafoam-white.html 

 
• SILICAL 110 Moldable silicone rubber 

Packaging: 1kg 
Color: white 
Curing �me: approx. 90' 
Supplier: CTS srl 
htps://ctsconserva�on.com/en/silical-110/4590-silical-110-pack-size-1-kg-kneadable-
silicone-rubber.html 

 
• SILICAL 115 (hardener of SILICAL 110) 

Mixing ra�o: 3-4% by weight  
Packaging: 40g 
Color: yellow 
Supplier: CTS srl 
htps://ctsconserva�on.com/en/silical-110/5557-silical-115-pack-size-40-g-hardener-
for-silical-110-34-by-weight.html 

 
 
 
 

https://www.dickblick.com/items/richeson-plastic-painting-knife-2-38-trowel-offset/
https://ecologysupplies.com/products/entochrysis-stainless-steel-insect-pins/
https://www.kremer-pigmente.com/en/shop/solvents-chemicals-additives/70400-white-spirit-100-140.html
https://www.kremer-pigmente.com/en/shop/solvents-chemicals-additives/70400-white-spirit-100-140.html
https://ctsconservation.com/en/ethafoam/6993-ethafoam-white.html
https://ctsconservation.com/en/silical-110/4590-silical-110-pack-size-1-kg-kneadable-silicone-rubber.html
https://ctsconservation.com/en/silical-110/4590-silical-110-pack-size-1-kg-kneadable-silicone-rubber.html
https://ctsconservation.com/en/silical-110/5557-silical-115-pack-size-40-g-hardener-for-silical-110-34-by-weight.html
https://ctsconservation.com/en/silical-110/5557-silical-115-pack-size-40-g-hardener-for-silical-110-34-by-weight.html
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• POLY-SIL PS 81020 Silicone rubber 
Packaging: 500g 
Color: white 
Curing �me: approx. 90' standard 
Supplier Poly-Service 
htps://www.polyservice.nl/poly-sil-ps-81020-siliconenubber/1011-poly-sil-81020-
siliconenrubber-500-gram-5201.html 

 
• POLY-SIL PS 81020 Harder Standard 

Mixing ra�o: 5% by weight 
Packaging: 50g 
Color: transparent 
Supplier: Poly-Service (The Netherlands) 
 htps://www.polyservice.nl/siliconenrubber/476-poly-sil-81020-harder-50-gram-
5211.html 
 

• POLY-SIL Tixo medium 
Thickening agent for Poly-sil PS 81020 
Mixing ra�o: 5% by weight 
Packaging: 50g 
Color: transparent 
Supplier: Poly-Service 
htps://www.polyservice.nl/poly-sil-vario-15-siliconenrubber/293-siliconen-
verdikkingsmiddel-50-gram-5224.html 
 

• Orasol®Dyes 
Gelb 4GN; Gelb 2RLN; Orange 247; Blau GN; Solvent red 122; Solvent Red 127; Solvent 
red 160.  
Supplier: Museum Service Conrpora�on  
htps://museumservicescorpora�on.com/products/orasol-dye-black-
cn?_pos=1&_sid=d8924d480&_ss=r 

 
• Plebeo Vitrail transparent colors  

Lemon 23 and Red 50 
Supplier: Blick Art Materials® 
htps://www.dickblick.com/products/pebeo-vitrail-paint/?srsl�d=AfmBOoo6-
4wITlrzfABn4_549A5a7rlkMD3rwG16pgFgrnI1-WIekIxl 
 

• CERIUM OXIDE glass polish 90002 
Grain: 2.5 microns  
TREO: 95%. 
Packaging: 100g 
Color: white 
Supplier: Amazon 
htps://a.co/d/6reeruK 
 
 
 
 
 
 

https://www.polyservice.nl/poly-sil-ps-81020-siliconenubber/1011-poly-sil-81020-siliconenrubber-500-gram-5201.html
https://www.polyservice.nl/poly-sil-ps-81020-siliconenubber/1011-poly-sil-81020-siliconenrubber-500-gram-5201.html
https://www.polyservice.nl/siliconenrubber/476-poly-sil-81020-harder-50-gram-5211.html
https://www.polyservice.nl/siliconenrubber/476-poly-sil-81020-harder-50-gram-5211.html
https://www.polyservice.nl/poly-sil-vario-15-siliconenrubber/293-siliconen-verdikkingsmiddel-50-gram-5224.html
https://www.polyservice.nl/poly-sil-vario-15-siliconenrubber/293-siliconen-verdikkingsmiddel-50-gram-5224.html
https://museumservicescorporation.com/products/orasol-dye-black-cn?_pos=1&_sid=d8924d480&_ss=r
https://museumservicescorporation.com/products/orasol-dye-black-cn?_pos=1&_sid=d8924d480&_ss=r
https://www.dickblick.com/products/pebeo-vitrail-paint/?srsltid=AfmBOoo6-4wITlrzfABn4_549A5a7rlkMD3rwG16pgFgrnI1-WIekIxl
https://www.dickblick.com/products/pebeo-vitrail-paint/?srsltid=AfmBOoo6-4wITlrzfABn4_549A5a7rlkMD3rwG16pgFgrnI1-WIekIxl
https://a.co/d/6reeruK
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• Regalrez® 1094  
Hydrocarbon resin 
Appearance: colorless flakes 
Density at 21°C: 0.97 kg/l 
Glass transi�on temperature (Tg): 33°C 
So�ening temperature: 97°C 
Supplier: CTS srl 
htps://ctsconserva�on.com/en/resins-waxes-and-rubbers/5993-regalrez-1094-pack-
size-1-kg.html 
 

• Shellsol D40 
Mixture of C9-C11 paraffinic and naphthenic hydrocarbons 
Boiling point: 145-205°C 
Aroma�c free 
Supplier: Kremer Pigmente 
htps://www.kremer-pigmente.com/en/shop/solvents-chemicals-addi�ves/70471-
shellsol-d-40.html 
 

• PRINCETON MINI BRUSH  
ROUND, Mini Handle  
Serie: 3050  
Size: 20/0  
Width: 0.5 mm 
Length: 4.5 mm 
Supplier: Blick Art Materials® 

htps://www.dickblick.com/items/princeton-mini-brush-round-mini-handle-size-200/ 

 

 
List of Materials and Suppliers CHAPTER 9 
 

• VeroUltra™Clear 
Transparent PolyJet™ Digital Material 
Supplier: Stratasys 
htps://www.stratasys.com/en/materials/materials-catalog/polyjet-
materials/veroultraclear/ 
 

• PMMA (test samples)  
Cut to size: cast acrylic sheets  
Color: Transparent  
Supplier: Santa Monica Plas�cs  
htps://santamonicaplas�cs.com 
 

• PMMA (cast cube-shaped mock-ups) 
Solid Clear Acrylic Block - 2" x 2" x 2" 
Supplier: ShopPOP Displays 
htps://www.shoppopdisplays.com/10116/clear-solid-acrylic-block-3-x-3-x-
3.html?list=Category%20Lis�ng 
 
 
 
 

https://ctsconservation.com/en/resins-waxes-and-rubbers/5993-regalrez-1094-pack-size-1-kg.html
https://ctsconservation.com/en/resins-waxes-and-rubbers/5993-regalrez-1094-pack-size-1-kg.html
https://www.kremer-pigmente.com/en/shop/solvents-chemicals-additives/70471-shellsol-d-40.html
https://www.kremer-pigmente.com/en/shop/solvents-chemicals-additives/70471-shellsol-d-40.html
https://www.dickblick.com/items/princeton-mini-brush-round-mini-handle-size-200/
https://www.stratasys.com/en/materials/materials-catalog/polyjet-materials/veroultraclear/
https://www.stratasys.com/en/materials/materials-catalog/polyjet-materials/veroultraclear/
https://santamonicaplastics.com/
https://www.shoppopdisplays.com/10116/clear-solid-acrylic-block-3-x-3-x-3.html?list=Category%20Listing
https://www.shoppopdisplays.com/10116/clear-solid-acrylic-block-3-x-3-x-3.html?list=Category%20Listing
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• Cyclododecane Spray: 
400 ml (Original packaging) 
mel�ng range 58 - 61°C 
Supplier: Labshop, Chemicals, Restaura�on. Art Supplies  (The Netherlands)  
htps://www.labshop.nl/cyclododecaan-spuitbus/ 
 

• POLY-SIL PS 81020 Siliconenrubber 
Composi�on: Silicone rubber  
Packaging: 500g 
Color: white 
Curing �me: approx. 90' standard 
Supplier Poly-Service (The Netherlands) 
htps://www.polyservice.nl/poly-sil-ps-81020-siliconenubber/1011-poly-sil-81020-
siliconenrubber-500-gram-5201.html 
 

• POLY-SIL PS 81020 Harder Standard 
Mixing ra�o: 5% by weight 
Packaging: 50g 
Color: transparent 
Supplier: Poly-Service (The Netherlands)  
htps://www.polyservice.nl/siliconenrubber/476-poly-sil-81020-harder-50-gram-
5211.html 
 

• POLY-SIL Tixo medium 
Thickening agent for Poly-sil PS 81020 
Mixing ra�o: 5% by weight 
Packaging: 50g 
Color: transparent 
Supplier: Poly-Service 
htps://www.polyservice.nl/poly-sil-vario-15-siliconenrubber/293-siliconen-
verdikkingsmiddel-50-gram-5224.html 
 

• Ac�va Art Plaster  
Professional Cas�ng plaster 
Color: White 
Supplier: Blick Art Materials® 
htps://www.dickblick.com/products/ac�va-art-plaster/ 
 

• Flat brush  
1/2"BLICK studio synthe�c – wash 
Supplier: Blick Art Materials® 
htps://www.dickblick.com/products/blick-studio-sableine-synthe�c-
brushes/?fromSearch=%2Fsearch%2F%3Fsearchword%3DFlat%20brush%20(1%2F2%2
0BLICK%20studio%20synthe�c%20%E2%80%93%20wash). 
 
 
 
 
 
 
 

https://www.labshop.nl/cyclododecaan-spuitbus/
https://www.polyservice.nl/poly-sil-vario-15-siliconenrubber/293-siliconen-verdikkingsmiddel-50-gram-5224.html
https://www.polyservice.nl/poly-sil-vario-15-siliconenrubber/293-siliconen-verdikkingsmiddel-50-gram-5224.html
https://www.dickblick.com/products/activa-art-plaster/
https://www.dickblick.com/products/blick-studio-sableine-synthetic-brushes/?fromSearch=%2Fsearch%2F%3Fsearchword%3DFlat%20brush%20(1%2F2%20BLICK%20studio%20synthetic%20%E2%80%93%20wash)
https://www.dickblick.com/products/blick-studio-sableine-synthetic-brushes/?fromSearch=%2Fsearch%2F%3Fsearchword%3DFlat%20brush%20(1%2F2%20BLICK%20studio%20synthetic%20%E2%80%93%20wash)
https://www.dickblick.com/products/blick-studio-sableine-synthetic-brushes/?fromSearch=%2Fsearch%2F%3Fsearchword%3DFlat%20brush%20(1%2F2%20BLICK%20studio%20synthetic%20%E2%80%93%20wash)
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• HXTAL NYL-1  
Two-component epoxy resin 
Appearance: transparent 
Curing �me: It reaches 90% bond cure in 7 days at room temperature (roughly 75ºF, 
24ºC). 
Supplier: Kremer Pigmente 
htps://www.kremer-pigmente.com/en/shop/mediums-binders-glues/97250-hxtal-nyl-
1-clear-glue-for-glass.html 
 

• EPO-TEK® 301-2 
Two-component epoxy resin 
Color: Clear/Colorless 
Curing �me: 48 hours 
Supplier: Kremer Pigmente 
htps://www.kremer-pigmente.com/elements/resources/products/files/97240e.pdf 

 
• Fynebond  

Composi�on: Two-component epoxy resin 
Curing �me: 36-48 hours 
Supplier: Fyne Conserva�on Service, Argyll UK  
htps://fyneconserva�onservices.wordpress.com/ 
 
 

https://www.kremer-pigmente.com/en/shop/mediums-binders-glues/97250-hxtal-nyl-1-clear-glue-for-glass.html
https://www.kremer-pigmente.com/en/shop/mediums-binders-glues/97250-hxtal-nyl-1-clear-glue-for-glass.html
https://www.kremer-pigmente.com/elements/resources/products/files/97240e.pdf
https://fyneconservationservices.wordpress.com/
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Appendix Cover Image: PMMA bonded object Cubish Constructie 16.1.1. (1966) by Jan Slothouber and William 
Graatsma, 2,2 x 2,2 x 2,2 cm, Collec�on Stedelijk Museum Amsterdam. Image taken during the ‘Bonding Defect 
Survey’ carried out at the Stedelijk Museum Amsterdam. Photo: Anna Laganà. Courtesy of Stedelijk Museum 
Amsterdam.



Appendix C: Bonding Defect Survey Form  

 
This is a Word version of the Excel Bonding Defects Form used in this research (see Chapter 6) 

to surveying bonded transparent PMMA objects in museum collec�ons.  
 

 
BONDING DEFECT SURVEY FORM  

Collec�on 
 

Object 
Image 

Ar�st/ 
Designer 
 

Object 
Title 

Inventory  
Number 

Descrip�on 
of the 
object, its 
bond(s) 
and bond 
line(s) 

Bonding Defects / Failures  Image of 
sample 
taken 
along the 
bond line  

Sample 
Descrip�on  

FT-IR 
results 

Py- 
GC-MS 
results 

GC-MS 
results 

Bubbles  Haziness  Crazing  Joint 
failure  

Other 
defects  
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This appendix is based on the following publica�on:  

Supplementary Material 1 - Materials Analysis and Measurements For: Laganà, A., Demmelbauer, M., Doutre, M., 
Bridarolli, A., Łukomski, M., Gilli, B., Learner, T. and van Bommel, M.R., 2026. “Conserving Transparent Plas�cs: 
Bringing Research into Prac�ce Through the Treatment of the Poly(Methyl Methacrylate) Sculpture Giraffa 
Artificiale.” Studies in Conservation 71 (3): 279–303. htps://doi.org/10.1080/00393630.2025.2450980 
 

 

Appendix Cover Image: Tensile tes�ng on bonded PMMA test samples using an Instron 59444. Photo: Anna Laganà. 
© J. Paul Gety Trust. 

https://doi.org/10.1080/00393630.2025.2450980
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MATERIALS ANALYSIS AND MEASUREMENTS - CHAPTER 8 

 
Fourier Transform Infrared Spectroscopy (FT-IR) Analysis 

The composi�on of the transparent plas�c and the adhesive used by Marota to make Giraffa 

Artificiale, as well as the restora�on adhesive covering the broken hoof were determined using 

FT-IR1. Selected par�cles were placed on a diamond window, flatened using a metal roller, and 

analyzed using a 15x Cassegrain objec�ve atached to a Hyperion 3000 FT-IR microscope housing 

a liquid nitrogen cooled mid-band MCT detector, and purged with dry air, collec�ng 64 scans at 

a resolu�on of 4 cm-1. Reference Bruker Op�cs, Inc spectra from the GCI infrared spectral 

database were u�lized in the iden�fica�on process. FT-IR analysis confirmed that both the 

sculpture and adhesive used are composed of poly(methyl methacrylate) (PMMA) (Figure 1). 

The restora�on adhesive was iden�fied as an acrylic dispersion composed of butyl acrylate-

methyl methacrylate. (Figure 2). 

  

 
Figure 1. Both the transparent plas�c in Giraffa Ar�ficiale and the original adhesive used by Marota were found 
to be PMMA, reference PMMA from the Hummel polymer library (green, top). 
 

 

 

  

 

1 FT-IR analyses were conducted by Michael Doutre (former Assistant Scien�st at the Gety Conserva�on Ins�tute – 
GCI). 
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Figure 2. The restora�on adhesive was found to be an excellent match to a GCI reference spectrum for a butyl 
acrylate-methyl methacrylate dispersion (Lascaux 360HV). 

 

Gas Chromatography-Mass Spectroscopy (GC-MS) Analysis  

The PMMA adhesive used by Marota was further inves�gated by GC-MS using the following 

thermal desorp�on protocol previously developed by GCI2 to detect any traces of solvent in 

bonding materials that might cause bonding defects and/or other issues in PMMA ar�facts (see 

Chapter 6). Selected par�cles (size: 1 to 10 µg) were analyzed with Agilent Technologies® 5975C 

inert MSD/7890A GC-MS using an Agilent Thermal Sampling Probe with an Agilent J&W DB-5ms 

Ultra Inert GC Column, 30 m, 0.25 mm, 0.25 µm. Helium carrier gas was used at 1.2 mL/minute 

with no split. The inlet was ramped from 50 °C to 250 °C at 900 °C/minute. Oven was held to 40 

°C for 2 minutes, then ramped at 10 °C/minutes to 130 °C. GC-MS analysis found that the 

adhesive contained the solvent ethylene dichloride (EDC) (Figure 3) sugges�ng that Marota 

used “Polymer Solvents Cements” or “Solvent-Polymer Cements” where a solu�on of PMMA 

(the polymer) in solvents (e.g. chlorinated), or a solu�on of PMMA in solvents and the monomer 

methyl methacrylate is used as the adhesive (Laganà, David, et al. 2021; Laganà, Doutre, et al. 

2021). 

 

2 GC-MS analyses and data interpreta�on were carried out by Michael Doutre (former Assistant Scien�st at the Gety 
Conserva�on Ins�tute – GCI) who developed the desorp�on protocol further detailed in Chapter 6. 
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Figure 3. Using this thermal desorp�on GC-MS protocol, in the original adhesive used by Marota EDC was found 
to elute between 2.6 and 3.2 minutes. While a well-focused EDC peak could not be obtained, examining the flow 
of the most abundant ions for EDC (62, 64, 27, 49, 63, 61 m/z) it was found they co-eluted in the expected ra�os, 
and the elu�on �me matched that of an EDC in a PMMA reference material bonded with EDC. The refence mass 
spectrum of EDC from NIST Mass Spectral Search Program 2.2 is given at botom. 
 

Dynamic Mechanical Analysis (DMA) and Tensile Tes�ng  

The glass transi�on temperatures (Tg) of HXTAL NYL-1 in both dry and moist condi�ons was inves�gated 

with DMA3. A TA Instruments® DMA 850 with rela�ve humidity (RH) control was u�lized to observe any 

poten�al plas�cizing effect that moisture could cause. Cast films of HXTAL (12 x 50 x 1.5 mm) were tested 

at 20% and 80% RH, with RH equilibrated for two hours at 20 °C before being increased at a rate of 0.1 

°C/min up to 70 °C. Films were subjected to tension with a preload of 0.3 N and 120% force track. 

Isothermal �me scans were conducted using a sinusoidal strain amplitude of 0.07% at 1 Hz. 

To evaluate how changes in Tg would impact HXTAL's mechanical strength, tensile tes�ng was also 

conducted on HXTAL sample at 70-75% RH (highest value that could be reached) using an Instron 59444 

with a 2kN load cell at a rate of 2 mm/min. 

Microfadeometry Tes�ng (MFT)  

The stability of the following dyes was evaluated using MFT4: Orasol Gelb 4GN, Orasol Gelb 2RLN, Orasol 

Orange 247, Orasol Blau GN, Orasol Solvent Red 122, Orasol Solvent Red127, Orasol Solvent Red 160, 

Pebeo Vitrail Lemon 23, Pebeo Vitrail Red 50 (see Appendix B for a detailed list of the materials used in 

this study and their suppliers). MFT was conducted using an Oriel tower light source with a Newport power 

supply, a Spectra-Physics Digital Exposure intensity controller, and a Control Development 

spectrophotometer (Model PDA-512-USB/400-700/.2/100µm) (Druzik 2010; Pesme et al. 2016). The light 

source is a 75W xenon arc lamp with a color temperature between 5500 and 5700 K and equipped with a 

 

3 Dynamic Mechanical Analysis (DMA) and tensile tes�ng and data interpreta�on were carried out by Alexandra 
Bridarolli (former Assistant Scien�st at the Gety Conserva�on Ins�tute – GCI) with supervision of Michal Lukomski 
(Senior Scien�st at the GCI). 
4 Microfadeometry Tes�ng (MFT) and data interpreta�on were carried by Michael Doutre (former Assistant Scien�st 
at the Gety Conserva�on Ins�tute – GCI). 
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UV and IR filter. The sample was illuminated at perpendicular to the surface (so at 90°) with a luminous 

flux of 800 mlm on a 0.4 mm spot through a 450 µm diameter silica fiber. The reflected light was collected 

at a 45° angle to the incident beam and directed to the spectrophotometer for data collec�on every 30 

seconds for 10 minutes of acquisi�on. Prior to tes�ng samples, the light source intensity was locked using 

the controller and calibrated with a Labsphere Cer�fied Reflectance Standard. Three reflectance curves 

were also acquired for ISO Blue Wool Standards (1 to 3) to correlate the sample results to blue wool values. 

MFT showed that all dyes were rela�vely unstable to light (Blue Wool 0-1, very poor ligh�astness, to 2, 

poor ligh�astness) as expected for these types of colorants (Table 1). As the retouching technique can be 

reversible, Orasol Blau GN, Pebeo Vitrail Red 50, and Orasol Solvent Red 122, were iden�fied as possible 

op�ons. These dyes have a beter ligh�astness than the others (Blue Wool 2) but would s�ll show a just 

notable fading (dE<1) a�er 0.6 Mlx.h of light exposure which corresponds to approximately 4 years at 

ideal display condi�ons of 50 lux with UV filtering (assuming a reciprocity coefficient of 1, (Michalski 

2018)). 

 

 

 

 

  

Table 1. Dyes and their Blue Wool values indicating lightfastness. 

Dye Blue Wool 

Orasol® Gelb 4GN 0.5 

Orasol® Gelb 2RLN 1 

Orasol® Orange 247 1 

Orasol® Blau GN 2 

Orasol® Solvent Red 122 2 

Orasol® Solvent Red127 1 

Orasol® Solvent Red 160 ~0 

Pebeo Vitrail Lemon 23 1 

Pebeo Vitrail Red 50 2 
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Appendix Cover Image: Image showing the workshop for conservators held during the treatment of Giraffa Artificiale 
at the MUDEC in Milan. Credit Line / Copyright No�ce: (Gino Marota, Giraffa Ar�ficiale, 1973, poly (methyl 
methacrylate). Collec�on Museo del Novecento, Milano. Photo: Sara Chiesa. Courtesy. Courtesy of Museo del 
Novecento e Archivio Gino Marota.
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Gety Conserva�on Ins�tute. 2017. "Scratch Repair for Plas�cs: PMMA." November 1, 2017.  
Youtube video, 0:54. htps://www.youtube.com/watch?v=-a8-9SuXf6U 
 
 
Webpages  
 
htps://www.gety.edu/projects/preserva�on-of-plas�cs/ 

htps://www.gety.edu/projects/preserva�on-of-plas�cs/plas�cs-repair-studies/ 

Giraffa Artificiale Conservation Project Webpages:  

htps://www.gety.edu/projects/preserva�on-of-plas�cs/case-study-giraffa-ar�ficiale/ 

 htps://www.mudec.it/progeto-conserva�vo-giraffa-ar�ficiale/ 

htps://museodistorianaturalemilano.it/gli-esemplari-della-mostra-rainbow1/la-giraffa-

ar�ficiale-di-gino-marota-al-museo-di-storia-naturale 

Examples - Social Media outreach (featuring the conservation treatment of the PMMA 

sculpture Giraffa Artificiale  

htps://www.facebook.com/reel/936117134093408 

htps://www.instagram.com/p/CrbL92irHUV/?ref=701dv7gL 

 

 

 

https://www.youtube.com/watch?v=WAJPLXcf_W8&feature=youtu.be&fbclid=IwAR2EJpCHt_
https://www.youtube.com/watch?v=5MrnMMCbewI&feature=youtu.be
http://blogs.getty.edu/iris/a-new-face-for-pmma/
https://www.youtube.com/watch?v=-a8-9SuXf6U
https://www.getty.edu/projects/preservation-of-plastics/
https://www.getty.edu/projects/preservation-of-plastics/plastics-repair-studies/
https://www.getty.edu/projects/preservation-of-plastics/case-study-giraffa-artificiale/
https://www.mudec.it/progetto-conservativo-giraffa-artificiale/
https://museodistorianaturalemilano.it/gli-esemplari-della-mostra-rainbow1/la-giraffa-artificiale-di-gino-marotta-al-museo-di-storia-naturale
https://museodistorianaturalemilano.it/gli-esemplari-della-mostra-rainbow1/la-giraffa-artificiale-di-gino-marotta-al-museo-di-storia-naturale
https://www.facebook.com/reel/936117134093408
https://www.instagram.com/p/CrbL92irHUV/?ref=701dv7gL
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Press, Honors, and Awards related to the PhD research  

Getty press coverage  
 
Ar�cle by Moira Notarstefano 2025. “Forever Fashion: Conservators and Scien�st are working 
to preserve innova�ve plas�c fashion”. Gety Magazine | Summer 2025: THE FASHION ISSUE: 
42-47 htps://media.gety.edu/Text/79995030-fced-5087-babb-070d362bfc64.pdf 

Story by Moria Notarstefano 2025. “Gety conservators and scien�sts work to preserve plas�c 
fashions from the 20th century to today”. Gety News and Stories: 
htps://www.gety.edu/news/gety-conservators-preserving-plas�c-fashion/ 

Ar�cle by Lilibeth Garcia. 2025. “The Art of Science”. In Gety Magazine | Spring 2025: Take a 
tour of our Science Lab: 43-47. 
htps://media.gety.edu/Text/2bc761c1-87e5-50ea-97f9-582e6c4c6173.pdf 
 
“Giraffa Artificiale”. Conservation Perspectives: The GCI Newsletter (Fall 2023): 27.  
htps://www.gety.edu/conserva�on/publica�ons_resources/newsleters/pdf/v38n2.pdf 
 

International press coverage featuring the treatment of the conservation treatment of the 

PMMA sculpture Giraffa Artificiale 

Ar�cle by Ma�lde Scaramellini 2024. “Conserving contemporary art: the case of Marota’s 
Giraffe”. Domus, Marzo 11, 2024. htps://www.domusweb.it/en/design/2024/03/01/restoring-
contemporary-art-the-case-of-the-marota-giraffe.html 

Ar�cle by Nitoli, Silvia, 2023. "USA-Italy Synergy to Restore 'Giraffa Ar�ficiale' Art Work." 
L'Italo Americano, August 15, 2023. htps://italoamericano.org/lagana-giraffa-ar�ficiale/ 

Ar�cle by Montagnoli, Livia 2023. “Al Mudec di Milano il restauro della Giraffa di Gino Marota 
è aperto al pubblico”. Artribune March, 15, 2023. htps://www.artribune.com/ar�-
visive/2023/03/mudec-milano-giraffa-gino-marota-2023/ 

Ar�cle by Orsolini, Francesco Maria 2023. "La «Giraffa» di Gino Marota, il polime�lmetacrilato 
e il restauro sperimentale." Il Giornale dell’Arte, September 12, 2023. 
htps://www.ilgiornaledellarte.com/Ar�colo/La-Giraffa-di-Gino-Marota-il-
polime�lmetacrilato-e-il-restauro-sperimentale  

News 2023. “ The Conserva�on of Transparent Plas�cs: Giraffa Ar�ficiale Project”. Kermes – 
Restauro Conservazione e Tutela del Patrimonio Culturale. htps://www.kermes-
restauro.it/the-conserva�on-of-transparent-plas�cs-giraffa-ar�ficiale-project/ 

Ar�cle by Francesca Bonazzoli. “Milano, restaurata al Mudec la «Giraffa rosa» di Gino Marota: 
un viaggio cominciato 50 anni fa”. Milano Corriere, March 16, 2023 
htps://milano.corriere.it/no�zie/cronaca/23_marzo_16/milano-restaurata-al-mudec-la-
giraffa-rosa-di-gino-marota-un-viaggio-cominciato-50-anni-fa-c747c574-5fd9-4d88-a4f1-
f83860805xlk.shtml 

Press Office of the City of Milan: Cultura. March 13, 2023. Museo del Novecento e Mudec 
avviano il restauro della "Giraffa ar�ficiale" di Gino Marota. htps://www.comune.milano.it/-
/cultura.-museo-del-novecento-e-mudec-avviano-il-restauro-della-giraffa-ar�ficiale-di-gino-
marota 

https://media.getty.edu/Text/79995030-fced-5087-babb-070d362bfc64.pdf
https://www.getty.edu/news/getty-conservators-preserving-plastic-fashion/
https://media.getty.edu/Text/2bc761c1-87e5-50ea-97f9-582e6c4c6173.pdf
https://www.getty.edu/conservation/publications_resources/newsletters/pdf/v38n2.pdf
https://www.domusweb.it/en/design/2024/03/01/restoring-contemporary-art-the-case-of-the-marotta-giraffe.html
https://www.domusweb.it/en/design/2024/03/01/restoring-contemporary-art-the-case-of-the-marotta-giraffe.html
https://italoamericano.org/lagana-giraffa-artificiale/
https://www.artribune.com/arti-visive/2023/03/mudec-milano-giraffa-gino-marotta-2023/
https://www.artribune.com/arti-visive/2023/03/mudec-milano-giraffa-gino-marotta-2023/
https://www.ilgiornaledellarte.com/Articolo/La-Giraffa-di-Gino-Marotta-il-polimetilmetacrilato-e-il-restauro-sperimentale
https://www.ilgiornaledellarte.com/Articolo/La-Giraffa-di-Gino-Marotta-il-polimetilmetacrilato-e-il-restauro-sperimentale
https://www.kermes-restauro.it/the-conservation-of-transparent-plastics-giraffa-artificiale-project/
https://www.kermes-restauro.it/the-conservation-of-transparent-plastics-giraffa-artificiale-project/
https://milano.corriere.it/notizie/cronaca/23_marzo_16/milano-restaurata-al-mudec-la-giraffa-rosa-di-gino-marotta-un-viaggio-cominciato-50-anni-fa-c747c574-5fd9-4d88-a4f1-f83860805xlk.shtml
https://milano.corriere.it/notizie/cronaca/23_marzo_16/milano-restaurata-al-mudec-la-giraffa-rosa-di-gino-marotta-un-viaggio-cominciato-50-anni-fa-c747c574-5fd9-4d88-a4f1-f83860805xlk.shtml
https://milano.corriere.it/notizie/cronaca/23_marzo_16/milano-restaurata-al-mudec-la-giraffa-rosa-di-gino-marotta-un-viaggio-cominciato-50-anni-fa-c747c574-5fd9-4d88-a4f1-f83860805xlk.shtml
https://www.comune.milano.it/-/cultura.-museo-del-novecento-e-mudec-avviano-il-restauro-della-giraffa-artificiale-di-gino-marotta
https://www.comune.milano.it/-/cultura.-museo-del-novecento-e-mudec-avviano-il-restauro-della-giraffa-artificiale-di-gino-marotta
https://www.comune.milano.it/-/cultura.-museo-del-novecento-e-mudec-avviano-il-restauro-della-giraffa-artificiale-di-gino-marotta
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Ar�cle by Nicola Baroni, 2023. La sfida dei musei arte e design di plas�ca da restaurare. La 
Repubblica, July 7th, 2023. 
htps://sta�c.wixsta�c.com/media/84119c_cb74ca2081f64b1081ece3dc11167b34~mv2.jpg 
 
Ar�cle – Milano Today’s Redazione. Il restauro della "Giraffa ar�ficiale" di Gino Marota e 
l'esposizione (gratuita), Milano Today. March 13, 2023. 
htps://www.milanotoday.it/even�/giraffa-ar�ficiale-restauro.html 

NEWS – Milano Art Community “Progeto conserva�vo "Giraffa Ar�ficiale", 2023. 
htps://www.milanoartcommunity.it/events/640edd12043ca77f0024a0e9 

Ar�cle by Revenews’s Redazione. “Al via il Restauro della Giraffa Ar�ficiale di Gino Marota” 
March, 20th, 2023. htps://www.revenews.it/arte/2023/03/20/al-via-restauro-giraffa-ar�ficiale-
marota/ 

News by Italpress “Milano, Museo Novecento e Mudec avviano restauro “Giraffa ar�ficiale”. 
Italpress March 13, 2023. htps://www.italpress.com/milano-museo-novecento-e-mudec-
avviano-restauro-giraffa-ar�ficiale/ 

 

Awards  

In September 2024, the project The Spotlight on the Conservation of Plastics: The Treatment of 

Giraffa Artificiale, was shortlisted as one of the finalists for the 2024 Keck Award by the 

Interna�onal Ins�tute for Conserva�on (IIC) of Historic and Ar�s�c Works. The IIC Keck Award is 

a pres�gious award granted every two years at the IIC Congress in support of an individual or 

group who has contributed towards promo�ng public understanding, apprecia�on, and 

awareness of the accomplishments of the conserva�on profession.  

 

https://static.wixstatic.com/media/84119c_cb74ca2081f64b1081ece3dc11167b34%7Emv2.jpg
https://www.milanotoday.it/eventi/giraffa-artificiale-restauro.html
https://www.milanoartcommunity.it/events/640edd12043ca77f0024a0e9
https://www.revenews.it/arte/2023/03/20/al-via-restauro-giraffa-artificiale-marotta/
https://www.revenews.it/arte/2023/03/20/al-via-restauro-giraffa-artificiale-marotta/
https://www.italpress.com/milano-museo-novecento-e-mudec-avviano-restauro-giraffa-artificiale/
https://www.italpress.com/milano-museo-novecento-e-mudec-avviano-restauro-giraffa-artificiale/


 
 

433 
 

Acknowledgments 
 

I would like to express my sincere gratitude to all those listed below who have worked with me 

or supported me in different ways throughout this research journey, culminating in this 

dissertation. The length of this list has made me realize how fortunate I have been to receive 

such generous support, collaboration, and trust from so many people and institutions over all 

these years. 

 

In first place, I would like to thank my primary supervisor, Prof. dr. ing. Maarten van Bommel. I 

am deeply grateful for the trust he placed in this research from the beginning, and for his 

enthusiasm in supporting its development. I truly appreciate the time and commitment he 

dedicated to transitioning this project into a PhD and guiding its evolution into this doctoral 

dissertation over all these years. His exper�se, mentorship, collabora�on, cri�cal perspec�ve, 

though�ul feedback, constant mo�va�on, and steady guidance at every stage of this journey 

have been invaluable in making this PhD possible.  

 

I am also sincerely grateful to my second supervisor, Prof. dr. Ella Hendriks. As a fellow 

conservator, I greatly value the specialized expertise and knowledge she shared over the years, 

which were key to this research. I am very thankful for her precious collaboration, insightful 

feedback, constructive exchanges, support, and the constant encouragement she provided 

throughout the entire process. 

 

Special thanks are also due to my co-supervisor, Dr. Rachel Rivenc. I am grateful for her early 

interest in this research, well before the PhD journey started. Our collaboration began in 2013, 

when she invited me to the Getty Conservation Institute (GCI) as a visiting researcher to further 

develop part of this work. I would like to express my appreciation for her support, our fruitful 

collaboration, as well as the valuable feedback and encouragement she provided during the 

preparation of this manuscript. 

 



434 
 

 

I am also extremely grateful to my supervisor at the GCI, Dr. Tom Learner, who provided me with 

the opportunity to con�nue this unique career path in this ins�tu�on. I would like to express my 

gra�tude for his valuable guidance, collabora�on, and support of both my work and this research 

over the course of these years. Beyond this, I am also deeply thankful for the constant 

encouragement and flexibility he provided during the prepara�on of this manuscript, which 

allowed me to bring this work to frui�on. Along with him, I would like to thank the GCI, its 

Director, Tim Whalen, and Associate Director, Kathleen Gaines, for the interest in this research, 

the ins�tu�onal and financial support, and the resources, which allowed me to carry out the 

majority of this research (from 2013 onward), first as a visi�ng researcher, then as a guest 

scholar, and finally as an employee, as well as the treatment of the sculpture Giraffa Artificiale, 

and thus this disserta�on. 

 

Alongside the GCI, I would like to thank the other ins�tu�ons that also provided financial support 

for this research: the Cultural Heritage Agency of the Netherlands (RCE), where this work began 

(2008–2012), as well as the University of Amsterdam, which provided me with a research budget 

as an external PhD researcher.  

 

As the core of this manuscript is based on several ar�cles, I would like to express my deepest 

gra�tude to all my co-authors. This research is the result of a collec�ve effort encompassing both 

scien�fic and specialized technical work. I greatly valued this process shared with colleagues 

A special dedica�on and acknowledgment go to my mentor in plas�cs conserva�on 

and also external advisor for this PhD disserta�on, Thea van Oosten. I wish to 

express my deepest gra�tude to her: first, for giving me the opportunity to begin 

this unique career path as a conservator conduc�ng research on the conserva�on 

of plas�cs alongside her, fulfilling a professional dream; second, for star�ng this 

research together at the Cultural Heritage Agency of the Netherlands (RCE). 

Without her ini�al support, none of what followed would have been possible. Since 

then, she has always been by my side—first as a research partner, then as an 

advisor during my subsequent research studies at the GCI, as a reviewer of this 

doctoral thesis, and always as a dear friend. I am deeply apprecia�ve of her 

mentorship, the wealth of knowledge she shared, the construc�ve exchanges, the 

many years of wonderful collabora�on and shared teaching, her trust in my work, 

her constant support, and her invaluable friendship over the last twenty years. 



 
 

435 
 

whose exper�se and dedica�on were fundamental to the realiza�on and success of this work 

(details regarding their specific contribu�ons are provided in each chapter and in the Appendix 

E). In addi�on to the supervisors and advisors already acknowledged, I wish to thank the other 

co-authors with whom I shared this journey across many ins�tu�ons. 

 

For the research carried out at the GCI, I would like to thank the co-authors:  

Michael Doutre (formerly of GCI) for his fundamental analy�cal and scien�fic contribu�ons of a 

significant por�on of the research dedicated to inves�ga�ng both issues and treatments for 

poly(methyl methacrylate) (PMMA), which resulted in many co-authored publica�ons. I am 

grateful for our frui�ul collabora�on and the produc�ve scien�fic exchange that helped shape 

this work.  

Julia Langenbacher (formerly of GCI) for her valuable scien�fic and technical contribu�ons and 

support in the treatment studies dedicated to the repair of surface damage on unsaturated 

polyester (UP) and PMMA, as well as loss compensa�on in UP. Her contribu�on was essen�al to 

this work.  

Michal Łukomski and Alexandra Bridarolli for their work on the mechanical tes�ng and 

evalua�on of adhesives. Their exper�se, advice, and collabora�on were key in the studies on 

bonding PMMA and in the final treatment of the sculpture Giraffa Artificiale.  

Odile Madden for the SEM examina�ons and images that were fundamental to evaluate the 

impact of bonding materials on PMMA, and for the scien�fic exchanges.  

Melissa David, Vincent Dion, and Maëlle Caro for their valuable support during their graduate 

internships at the GCI. I would especially like to thank Melissa David for her significant work on 

the PMMA bonding defects literature review and the historically informed reconstruc�on, as 

well as for her broader contribu�on to the research on bonding PMMA. I also thank Vincent Dion 

and Maëlle Caro for their work on evalua�ng materials for repairing surface damage on PMMA. 

Michael Schilling for his scien�fic mentorship, collabora�on, the many valuable advice and 

exchanges, and the ongoing support provided over the years.  

Sarah Freeman (J. Paul Gety Museum) for sharing her exper�se in the conserva�on of 

photographs and for the frui�ul and enjoyable collabora�on in evalua�ng the filling treatments 

for the repair of PMMA face-mounted photographs. 

 

For the research carried out at the RCE, I would like to thank the co-authors:  

Suzan de Groot and Henk van Keulen for the produc�ve scien�fic exchange, their support, and 

our long-standing valued collabora�on. I would like to thank Suzan de Groot for suppor�ng this 



436 
 

research since its start by conduc�ng tensile strength tests of adhesives for UP, ar�ficial ageing 

experiments, as well as sampling of objects during the surveys on PMMA bonding defects and 

the related FTIR analysis. I would also like to thank Henk van Keulen for his key contribu�on in 

the PMMA bonding defects studies by conduc�ng Py-GC-MS analysis on the PMMA bonded 

objects from museum collec�ons.  

 

For the work carried out in collabora�on with Centro Conservazione e Restauro la Venaria Reale 

(CCR), I would like to thank the co-authors:  

Marco Demmelbauer for our frui�ul collabora�on on the treatment of the sculpture Giraffa 

Ar�ficiale. His specialized exper�se in the conserva�on of objects made of transparent materials 

such as glass, his technical skills, and his partnership were fundamental to the success of this 

complex conserva�on project, from ini�al planning, examina�on, and tes�ng to the final 

treatment.  

Bianca Gilli, who assisted in this treatment, for her valuable support during the major phases of 

the work. Her role in organizing and guiding the use of the agar spray cleaning system was 

essen�al to the successful cleaning of the sculpture, and her CAD documenta�on was key.  

 

Beyond my co-authors, I am grateful to the many collaborators and colleagues who supported 

this research and disserta�on journey in various ways. 

 

At the GCI: Joy Mazurek for providing her scien�fic exper�se and data to the study dedicated to 

PMMA bonding defects by conduc�ng molecular weight analysis. I would also like to thank her 

for the many valuable exchanges and all her precious support during the prepara�on of this 

manuscript. David Carson for his constant technical support throughout the years. His assistance 

and advise was fundamental to the experimental work, from providing training on various 

instruments to troubleshoo�ng technical issues and ensuring laboratory safety. Furthermore, 

his contribu�on through the design and construc�on of specialized research equipment—such 

as the tailor-made stress apparatus for the PMMA bonding research—was fundamental. Anna 

Flavin, for her constant and fundamental support since 2013 in overcoming the challenges of 

documen�ng transparent plas�cs. I am grateful for the considerable �me and exper�se she 

dedicated to designing the photographic setup for the different samples tested, providing all the 

necessary tools, and offering training and guidance. The majority of the high-quality images in 

this manuscript would not have been possible without her dedicated support prior to each 

experiment, survey, and treatment. Anna Duer, for her significant contribu�on to building the 



 
 

437 
 

bibliography of this work, especially during my guest scholarship at the GCI, which was 

instrumental. I am also grateful for her con�nued assistance and availability with reference 

management and cita�ons over the years, both for each research papers as well as for this 

manuscript. Cameron Trowbridge for his valuable support with copyright and licensing 

agreements related to all research ar�cles as well as this manuscript.  

Sheila Cummins for her support in sourcing and acquiring several key technical books that were 

essen�al to the PMMA research. Nicole Onishi for her essen�al administra�ve work and support 

over the years, across all aspects of this research and the large collabora�ve conserva�on project 

Giraffa Artificiale. Cat Whalen (formerly of GCI), for her prompt support with sourcing materials 

necessary for this research and Gary Ma�son (formerly of GCI) also for administra�ve assistant 

and key support. Angela Escobar and Lilibeth Garcia, for their valuable work over the years in 

communica�ng and dissemina�ng this research and the conserva�on project of Giraffa 

Artificiale in various media. Elena Joulin and Cecile Thazard (formerly of GCI interns) for her 

assistance with PMMA experiments.  

 

At the RCE: Ron Kievits for his precious collabora�on over these years and for suppor�ng this 

research from the beginning. I am grateful for all the �me spent together iden�fying objects to 

inves�gate, examining them, and discussing treatments, as well as for always taking care of the 

logis�cs to facilitate this research and its applica�on. Simone Vermaat for her important support 

in providing background informa�on about the objects and ar�sts. Frank Ligterink for his help 

on the mechanical strength evalua�on for the repair of the UP artworks by Mathilde ter Heijne. 

Saskia Smulders – de Jong for providing help during the inves�ga�on on PMMA bonding defects. 

Ber�l van Os, for his valuable collabora�on on the current loss compensa�on experiments, 

specifically for scanning the PMMA mock-ups using Artec Space Spider and Leo scanners.  

 

At the Stedelijk Museum Amsterdam (SMA): the late Sandra Weerdenburg, whose collabora�on 

and insight were invaluable to this research. I am deeply grateful to her. I truly appreciated the 

unwavering trust she placed in my work, her constant support in gran�ng access to the 

collec�on, and her though�ul feedback. She was an extraordinary person and a true mentor. 

Her absence is keenly felt. Neta Krumperman and Rebecca Timmermans for their precious 

support, �me, and feedback during the collec�on surveys at SMA, and for facilita�ng this 

research within the department, providing access to objects from the design and sculpture 

collec�ons, as well as essen�al informa�on. I am also very thankful to Rebecca Timmermans for 

introducing me to the ar�st Yvonne Kracht, and for our joint interview. I am grateful to Neta 



438 
 

Krumperman for her invaluable collabora�on in the many examina�ons carried out over the 

years on design objects and for involving me in the Quick survey. That ini�al survey was 

fundamental, as it allowed me to examine numerous transparent objects and provided key 

insight into PMMA bonding defects, which was essen�al for the subsequent inves�ga�on.  

Denise van der Vegt (formerly of SMA) also deserves my thanks for providing excellent help with 

all the logis�cs during that period.  

 

At the University of Amsterdam (UvA): Tijm Lanjouw, for his significant work on the post-

processing of all raw scan data (obtained via Artec Space Spider, Leo scanners, and CT) and for 

carrying out the digital reconstruc�ons for the ongoing experiments on the loss compensa�on 

of PMMA. Prof. Dr. Norman Tennent (formerly of UVA), Dr. Kate van Lookeren-Champagne, and 

Lisia Bicaci (formerly of UVA) for sharing their knowledge and exper�se in glass conserva�on, 

which provided an important founda�on for this research on the treatment of transparent 

plas�cs. 

 

At Centrum Wiskunde & Informa�ca (CWI): Dr. Francien Bossema for par�cipa�ng in the 

research by carrying out CT scanning at the FleX-ray laboratory of CWI in Amsterdam which were 

key for the PMMA loss compensa�on experiments. 

 

At the Rijksmuseum, Amsterdam: Mar�n Jürgens for dona�ng some of the PMMA face-mounted 

photographs used for tes�ng filling materials and methods for scratch and chip repairs, and for 

sharing his exper�se in photograph conserva�on. Jan Dorscheid and Jolanda van Iperen for their 

valuable assistance with the Hirox microscope during the examina�on of bonding defects in 

PMMA objects from the RCE collec�on.  

 

I would also like to thank the ins�tu�ons that partnered with the GCI for the conserva�on project 

of the sculpture Giraffa Artificiale: the Museo del Novecento in Milan, the CCR, and the Museo 

delle Culture (MUDEC). Beyond the co-authors already men�oned, I would like to express my 

gra�tude to the following colleagues from these ins�tu�ons for their wonderful partnership, for 

sharing their facili�es and resources, and for making this collabora�ve project possible: Iolanda 

Ra� (Museo del Novecento), Marina Pugliese (MUDEC), Michela Cardinali (CCR), and Sarah 

Abram (CCR). A special thanks goes to Marina Pugliese for sugges�ng this sculpture as a case 

study back in 2003, which inspired all my subsequent research on the conserva�on of 

transparent plas�cs; and to Iolanda Ra� for suppor�ng the preliminary research by giving me 



 
 

439 
 

access to the sculpture over the years, allowing to perform analysis and ul�mately the 

treatment. I also wish to thank: Anna Piccirillo (CCR) for the FTIR analysis of the restora�on 

adhesive; Enrica Mateucci (CCR) for evalua�ng the biological growth; Daniele Demonte (CCR) 

for the beau�ful images capturing the before and a�er treatment; Valeria Gugliermina (CCR) for 

helping with preliminary tests; Marianna Ferrero (CCR), Elena Bozzo (CCR), and Domenico 

Ferragina (CCR) for their valuable administra�ve assistance during the project; Ignazio Amuro 

(formerly of Museo del Novecento) for his precious help and guidance during the transporta�on 

of the sculpture; Chiara Chiesa (MUDEC), Gaia D’Onofrio (formerly of MUDEC), Aldo Rinaldo 

Marchesini (MUDEC) for all their valuable assistance with all the dissemina�on ac�vi�es, as well 

as Giuseppe Braga (MUDEC) for his technical support.  

 

Related to the Giraffa Artificiale conserva�on project, I am also grateful to the following people.  

The late ar�st Gino Marota (1935–2012), who created this sculpture in 1973, for welcoming me 

to his home in 2003 and for sharing, during an interview, valuable insights into its fabrica�on 

and materials, which contributed significantly to the understanding of its condi�on. Isa 

Francavilla Marota, President of the Gino Marota Archive, for suppor�ng this research by 

gran�ng permission to reproduce images of Giraffa Artificiale and other woks in various ar�cles 

and in this manuscript, as well as for the valuable exchanges over the years. The colleagues from 

the Gety Trust Communica�ons—Christopher Sprinkle for the video produc�on of this 

conserva�on project, Rob King for his current work on the video, and Alexandria Sivak for her 

assistance with the press. Samuele Pellecchia - Prospekt, for shoo�ng the beau�ful images and 

video footage during the treatment. Ilaria Saccani, Marianna Cappellina, and Grazia Cavanna 

(from the Storie di Plastica project team) for the great collabora�on in co-organizing the 

workshop “The Conservation of Plastics: A Case Study of Gino Marotta’s Giraffa Artificiale,” 

which was instrumental in dissemina�ng the project and the related research. Chiara Fabi and 

Mami Azuma (from the Milan Natural History Museum) for their essen�al role following the 

treatment of Giraffa Artificiale. Their valuable support made it possible to return the sculpture 

to public view, displayed at the museum entrance alongside a didac�c panel on the conserva�on 

project. Ambra Giordano, for sharing her exper�se and knowledge on the agar gel spray cleaning 

method she developed. I greatly valued exploring with her the feasibility of this technique on 

PMMA mock-ups during her 2022 workshop at the Gety. Barbara Ferriani for her valuable advice 

and support during the treatment. Wilma Basilissi and Giancarlo Sido� (from Is�tuto Centrale 

per il Restauro – ICR – in Rome) for our wonderful collabora�on during the preliminary 



440 
 

inves�ga�ons on Giraffa Ar�ficiale carried out together for my thesis at the ICR, which inspired 

me to follow this carrier path. 

 

Thanks should also go to:  Claudine Hellweg from Océ Company (now Canon Produc�on Prin�ng) 

for providing the opportunity to inves�gate UP artworks by Mathilde ter Heijne; Cathelijne van 

Uxem (NFI) and Mar�n de Vrankrijk (Sysmex Nederland BV) for conduc�ng the refrac�ve index 

measurements using the GRIM 3 reflectometer; Luciana Tozzi (formerly of Galleria Nazionale 

d’Arte Moderna - GNAM - in Rome) for gran�ng access to the GNAM collec�on and allowing the 

examina�on of other works by Marota; and Richard Schoevaart for providing UP vintage objects 

used as mock-ups in this research and for assis�ng in simula�ng damage during preliminary 

bonding experiments on PMMA carried out at the RCE; Yadin Larochete (formerly of Tru Vue, 

Inc.) for providing free samples of non-reflec�ve face-mounted PMMA with photographic 

images and for her permission to discuss the product formula�on; and Weldon Color Lab, Los 

Angeles, for providing the samples purchased for this study.  

 

I would also like to extend my sincere thanks to the ar�sts Eric Johnson and Yvonne Kracht. Eric 

Johnson for his invaluable collabora�on on the UP research, par�cularly for crea�ng the UP 

mock-ups and sharing his exper�se in working with this plas�c material. Yvonne Kracht for 

generously sharing the technical methods and materials used to create her PMMA objects and 

for welcoming me into her studio, both of which proved essen�al to the research on PMMA 

bonding. 

 

Regarding this manuscript, I am also very grateful to Bianca Gilli for the significant �me she 

dedicated to designing and assis�ng with the layout. I greatly appreciated her generosity, 

support and kindness. Many thanks also to: Beau R. Ot, Marita García (Fundación MALBA – 

Museo de Arte La�noamericano de Buenos Aires), Max Pérez Fallik (Fundación Kosice – Museo 

Kosice), and Caroline Vos and Suzanne Venneker (both ING Collec�on), as well as to the J. Paul 

Gety Trust, the Cultural Heritage Agency of the Netherlands (RCE), the Stedelijk Museum 

Amsterdam, Océ Company, Borzo Gallery, Adieu Fonda�on, Museo del Novecento, Archivio 

Marota. All provided images and / or granted permission to reproduce copyrighted materials.  

 

A very special thanks goes to my friend and fellow ‘Plas�cian,’ Colin Williamson for sharing his 

vast knowledge and exper�se on plas�cs with me over the years, for our precious collabora�on, 

and for his incredible generosity. I am deeply grateful for the many technical books and objects 



 
 

441 
 

he kindly donated to me since we met for my treatment studies and teaching, as well as for his 

significant dona�on of books and plas�c objects to the Gety. This later dona�on allowed us to 

establish together the Plas�cs Reference Collec�on at the GCI. All these resources were truly 

fundamental to this en�re research, par�cularly for the historically informed reconstruc�on of 

PMMA bonds. His contagious passion and enthusiasm for plas�cs have been a true inspira�on 

for me. 

 

Last but not least, I would like to thank my family and close friends, par�cularly my mother Luisa, 

my stepfather Franco, and my best friend Giulia, for their constant encouragement and support 

throughout this research and disserta�on journey. 







 


