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ABSTRACT

In order to promote silk fiber’s medical suture applications, solid fibroin fibers (FFs) were directly cross-
linked under visible light at room temperature for the first time. The chemical cross-link through dityrosine
connection was confirmed by Fourier transform infrared (FTIR) spectroscopy, fluorescence spectra, and a sol-
ubility test. The resultant cross-link density of fibers was calculated based on their swelling ratio evaluation in
LiBr solution. Further applying stretch to the fibers during irradiation increased the fiber strength to higher
values. The break stress and Young’s modulus of photo-cross-linked FFs reached a 60-90% increase in com-
parison to the original FFs in dry and wet conditions. This easy strengthening approach is scalable industrially
to enhance FFs in a wide range of applications.

Additionally, double network structure was fabricated in solid FFs via photo synthesis of bactericidal copoly-
mers at room temperature. It was also effective in silk yarn suture processing, and successfully produced bac-
tericidal silk sutures with greatly enhanced strength even in wet conditions. Bacteria sensitive polydiacetylene
coating was further applied on the FFs surface, achieved smart color change in response to the bacteria con-
tamination.
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