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Abstract

Silk fibroin is a protein extracted from silk that exhibits excellent biocompatibility, high mechanical
properties, while also being bioabsorbable, which makes it an excellent candidate as a sustainable
constituent material of biomedical devices. However, the use of silk fibroin as an implantable material
remains limited due to distinct challenges that are encountered during its processing phase, particularly
in industrial setting were reproducibility remains an issue and it can be difficult to produce complex
structures. Indeed, several methods have been proposed to fabricate silk fibroin components, among
which dip-coating is particularly promising given its versatility and scalability. Using a dip-coating process,
there is potential to develop new techniques to obtain stand-alone silk fibroin structures, which could be
applied for different scopes in the biomedical field. However, there is a general lack of understanding of
the adhesion mechanisms of silk fibroin during dip-coating. The objective of this project is therefore to
address the issues that affect silk fibroin commercialization by studying the dip-coating technique for both
applications as a coating and as stand-alone devices through the production of a range of tubular structure
that have potential application in endoluminal settings. Furthermore, a computational model able to
describe the phenomenon of enzymatic degradation to aid in the design process.
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