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Study on the in vitro bioactivity of hydrogels
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Abstract: To develop a new bioactive wound dressing, a horseradish peroxidase and hydrogen peroxide
cross-linking system was used to catalyze the formation of a three-dimensional reticular hydrogel of silk
fibroin (SF) and tyramine-modified gelatin (TG). This hydrogel was loaded with basic fibroblast growth
factors (bFGF) and the SF-TG-bFGF hydrogel was formed. The SF-TG-bFGF hydrogel was structurally
analyzed and morphologically characterized, and the effect of the SF-TG-bFGF hydrogel on the cell
proliferation, migration capacity and collagen synthesis of mouse fibroblasts (1L929) was examined. The
results show that the SF-TG-bFGF hydrogel exhibits good mechanical properties, moisture absorption and
moisture retention properties, and slow release performance of growth factors; SF-TG-bFGF has the
network microstructure, the elastic modulus reaches 21 kPa, the swelling rate is as high as 700%, and
bFGF is slowly released within 144 h; SF-TG-bFGF can promote the proliferation, migration and collagen
synthesis of 1.929, with the cell survival rate, cell migration rate and mass concentration of collagen
reaching 300%, 90% and 4.5 pg/mL, respectively. To sum up, the SF-TG-bFGF hydrogel prepared in
this study is expected to be used as a bioactive dressing in the treatment of various skin wounds.
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