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This study is part of ongoing doctoral research in Heritage Science, investigating the use of crystalline 
nanocellulose (CNC) — an eco-sustainable and non-toxic material — for the consolidation of depolymerized 
cellulosic textiles, i.e. the supports of canvas paintings. As an advanced biomaterial, CNC aligns with the 
objectives of KETs in the domains of nanotechnologies and advanced materials, offering promising sustainable 
solutions for innovation in the conservation field. The research aims to address the need for more extensive 
mechanical testing. While the excellent reinforcing properties of CNC are already widely acknowledged, further 
data are required to assess its performance on mock-ups with diverse stratigraphic configurations, to better 
reflect the heterogeneity of artworks. The study also provides an opportunity to compare laboratory-
synthesized CNC with products available from international suppliers, thus contributing to the informed 
adoption of the material. This is particularly relevant given the significant variability in CNC’s physicochemical 
properties depending on the production process. Mock-ups were prepared based on a 17th-century recipe, 
replicating the stratigraphy of an ancient oil painting in terms of both materials and technique. To ensure realistic 
mechanical behaviour, the canvas underwent pre-degradation via acid hydrolysis, using a previously validated 
method. Mechanical properties were assessed via tensile testing to evaluate the consolidation performance of 
CNC in comparison with a commonly used product. 

These tests enabled the quantification of parameters such as breaking load and elongation at break, and of 
further indicators, including Young’s modulus. The preliminary results, which are currently being further 
elaborated, confirm the high reinforcing efficiency of CNC even at very low concentrations and offer valuable 
insights into the potential advantages of specific CNC formulations, application methods, and dispersing media. 

 

 

 

Corresponding author information: 

Manuel Bucciarelli 

La Sapienza Università di Roma – Istituto Centrale per il Restauro (ICR) 

Via degli acquedotti 17, Tivoli, 00019, (RM) 

Manuel.bucciarelli@uniroma1.it 

Manuel.bucciarelli@spidmail.it 

+39 3469841376 

mailto:Manuel.bucciarelli@uniroma1.it

