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Development of Tissue Engineering Materials by Silk Fibroin-Biodegradable
Polyurethane Composites
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In this study, a composite nonwoven fabric blended with silk fibroin and biodegradable polyurethane was prepared
for application to tissue engineering materials for the cardiovascular systems. Solid-state NMR structural analysis
indicated that silk fibroin and polyurethane are miscible in nonwoven fibers with dispersed fine domains, and that
mixing SF and PU changes the local structure and kinetics.

In addition, material degradation and tissue regeneration were confirmed from implantation of SF/PU composite
nonwoven fabrics into rat abdominal aorta. We initially assumed that material degradation and tissue regeneration
would be PU mixing ratio dependent, but the SF7PU3 nonwoven fabrics with the lowest PU mixing ratio showed
the most degradation and regeneration. Local structure analysis showed that the percentage of SF amorphous
regions increased by about 10% in SF7PU3 nonwoven fabrics. This result also suggests a relationship with in vivo
degradability.

In the future, the correlation between the structural properties of SF/PU composite nonwoven fabrics and the
improvement of tissue infiltration capacity will be investigated by 7z vivo evaluation and used for the molecular
design of novel tissue engineering materials that can be applied in the field of regenerative medicine of the

circulatory system.
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Table1 Mixing ratio of each composite nonwoven fabrics

Sample name SF [%] PU [%]
SF 100 0
SF7PU3 70 30
SF5PUS5 50 50
SF3PU7 30 70
PU 0 100
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Fig.3 SEM images of SF/ PU composite nonwoven fabric
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