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Abstract: 
Art Conservation poses a formidable and exciting challenge to soft matter-colloid scientists in 
two respects. First, the majority of the most performing and environmentally safe cleaning and 
consolidation agents for artworks are soft matter systems. Second, the interaction of these agents 
with the artifact involves an exceptionally complicated range of interfacial interactions. Works of 
art surfaces interacting with the environment are the most prone to aging and decay; accordingly, 
soiling is a prime factor in the degradation of surfaces, chemical and mechanical degradation are 
often associated to soiling and lead to the disfigurement of a piece of art. The effects of these 
processes are usually strongly amplified in the presence of protective coatings (mainly acrylic and 
vinyl polymers), applied in previous restoration treatments. We pioneered the synthesis and the 
application of several advanced systems for the consolidation and the cleaning of works of art, as 
hydroxides nanoparticles, microemulsions and chemical gels. These systems mark a paradigm 
shift in modern conservation and have been used on classic, modern and contemporary artifacts 
as wall paintings of Beato Angelico, Piero della Francesca, or on modern and contemporary art 
paintings as paintings by Picasso, Lichtenstein, Pollock, de Chirico, etc.. I will summarize the 
main progresses and perspectives focusing on the recently developed Twin-chain polymer 
hydrogels (TCPH) based on poly(vinyl alcohol) that are the most advanced tool for the cleaning 
of modern and contemporary art. 
 
Main References 

1) Mastrangelo, R, Chelazzi, D., Poggi, G., Fratini, E., Buemi, LP., Petruzzellis, ML., Baglioni, P. - 
Twin-chain polymer hydrogels based on poly(vinyl alcohol) as new advanced tool for the cleaning 
of modern and contemporary art. PROCEEDINGS OF THE NATIONAL ACADEMY OF 
SCIENCES OF THE UNITED STATES OF AMERICA 2020, 117, 7011-7023. DOI: 
10.1073/pnas.2011246117 

2) Montis, C.; Koynov, K.; Best, A.; Baglioni, M.; Butt, H-J.; Berti, D.; Baglioni, P. - Surfactants 
Mediate the Dewetting of Acrylic Polymer Films Commonly Applied to Works of Art. ACS 
Applied Materials & Interfaces 2019, 11, 27288-27296. 

3) Bonelli, N.; Montis, C.; Mirabile, A.; Berti, D.; Baglioni, P. - Restoration of paper artworks with 
microemulsions confined in hydrogels for safe and efficient removal of adhesive tapes. 
PROCEEDINGS OF THE NATIONAL ACADEMY OF SCIENCES OF THE UNITED 
STATES OF AMERICA 2018, 115, 5932-5937 

4) Baglioni, Michele, Montis, Costanza, Chelazzi, David, Giorgi, Rodorico, Berti, Debora, Baglioni, 
Piero (2018). Polymer Film Dewetting by Water/Surfactant/Good-Solvent Mixtures: A 
Mechanistic Insight and Its Implications for the Conservation of Cultural Heritage. 
ANGEWANDTE CHEMIE. INTERNATIONAL EDITION, vol. 57, p. 1-6, ISSN: 1433-7851, 
doi: 10.1002/anie.201710930 

5) Baglioni, M., Montis, C., Brandi, F., Guaragnone, T., Meazzini, I., Baglioni, P., Berti, D. (2017). 
Dewetting acrylic polymer films with water/propylene carbonate/surfactant mixtures - 
Implications for cultural heritage conservation. PHYSICAL CHEMISTRY CHEMICAL 
PHYSICS, vol. 19, p. 23723-23732, ISSN: 1463-9076, doi: 10.1039/c7cp02608k 

6) Raudino, Martina, Giamblanco, Nicoletta, Montis, Costanza, Berti, Debora, Marletta, Giovanni, 
Baglioni, Piero (2017). Probing the Cleaning of Polymeric Coatings by Nanostructured Fluids: A 
QCM-D Study. LANGMUIR, vol. 33, p. 5675-5684, ISSN: 0743-7463, doi: 
10.1021/acs.langmuir.7b00968 

7) Mastrangelo, Rosangela, Montis, Costanza, Bonelli, Nicole, Tempesti, Paolo, Baglioni, Piero 
(2017). Surface cleaning of artworks: Structure and dynamics of nanostructured fluids confined in 
polymeric hydrogel networks. PHYSICAL CHEMISTRY CHEMICAL PHYSICS, vol. 19, p. 
23762-23772, ISSN: 1463-9076, doi: 10.1039/c7cp02662e 

8) Baglioni Piero, Carretti Emiliano, Chelazzi David (2015). Nanomaterials in art conservation. 
NATURE NANOTECHNOLOGY, vol. 10, p. 287-290, ISSN: 1748-3387, doi: 
10.1038/nnano.2015.38 

 


