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Surface and Adhesive Properties of Silk-based Materials
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Abstract

Silk fibroin (SF) is a structural protein that exhibit excellent mechanical properties and biocompati-
bility. Recent years, SF-based functional materials have been developed and applied to practical use.
Meanwhile, adhesive is very important property for providing useful composite materials. In this arti-
cle, surface and adhesive properties of SF-based materials were introduced, together with its general
properties and modification methods. Among them, it should be noted that 3, 4-dihydroxyphenyla-
lanine (DOPA)-modified SF showed excellent adhesive properties to several surfaces compared to
non-modified SF, indicating the catechol function in DOPA unit helped to enhance the adhesive prop-
erties of SF-based material as similar to mussel adhesive protein (MAP). Moreover, the composites
with DOPA-modified SF and natural rubber (NR) showed superior mechanical properties compared
to those with non-modified SF and NR although their secondary structures were almost same. These
results suggest DOPA unit of SF surely plays crucial role for the improvement of the interfacial adhe-
sion between different materials. In conclusion, SF-based biomass adhesion should contribute to the

development of sustainable society.
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