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Development of silk fibroin hydrogels with tunable elasticity and
biodegradability for the treatment of myocardial infarction

Kambe, Yusuke
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We successfully developed silk fibroin (SF) hydrogels with tunable
elasticity and biodegradability for specific targets in soft tissue engineering. In addition, we
clarified effects of biodegradability of an SF hydrogel on the prevention of negative left
ventricular (LV) remodeling after myocardial infarction (MI).

We independently tuned the compressive modulus (40-290 kPa) and relative biodegradation time (1.
0-1.6) of SF hydrogels. We also prepared SF hydrogels with similar biodegradability but different
compressive moduli (13-170 kPa). Furthermore, we developed SF hydrogels with the same compressive
modulus but different biodegradation rates in vivo via a peptide modification, which were injected
into the LV wall of MI model rats. We found that LV enlargement was attenuated to a greater extent
by injection of a slowly degrading unmodified SF hydrogel as compared to a rapidly degrading
peptide-modified SF hydrogel for up to 12 weeks post-injection.
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