Injectable Gelatin-Silk Fibroin Composite Hydrogels for in situ Cell Encapsulation
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tissues. Mechanically strong and injectable hydrogels Figure 2. Frequency sweep of various hydrogels on day 1 and day 7. Figure 6. Alizarin Red staining. hMSCs were encapsulated in the hydrogels and cultured for
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ded orders of magnitude smaller than storage moduli for all samples. weeks. More calcium staining was observed as silk content increased from 0 to 2.5%,
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which can be used for the encapsulation of human
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silk fibroin at 37 °C (over a week), forming an IPN based covalent crosslinking of gelatin and
between gelatin and silk fibroin (Fig 1). Initial soft . (2) thermal induction of beta sheet formation of
hydrogel allows for the spreading and proliferation of silk fibroin. Both mechanism are cell-friendly.
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Figure 1. Schematic of synthesis of the injectable gelatin-silk fibroin IPN : : /{:\,_\ | | . .
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fibroin is induced thermally at 37 °C. Human dermal fibroblasts (hDFs) or human S E i — Day7 i |nJectabIe and can be used as a vehicle for cell
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(green, live) and ethidium homodimer (red, dead) and imaged by confocal
microscopy. The images are the 2D projections of stacks. High viability was
observed over 7 days for all hydrogels. On day 1, more cell spreading was
observed for gelatin-only hydrogels (Gel 3 and 4), whereas more round
morphologies were found in silk fibroin-containing hydrogels (Gel 1 and 2).
However, on day 7, cells fully spread in all hydrogels.

were obtained by subtracting the absorbance spectrum of Gel 4 from that
of Gel 1. Both on day 1 and 7, the absorbance peaks corresponding to the

mTG 59 59% 59 59% beta sheets of silk fibroin are evident. The peak heights increased from day
1 to day 7, proving that the hydrogel was further crosslinked by thermally-
induced beta sheets of silk fibroin.
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Table 1. Composition of different hydrogels tested in this research.
Concentrations are in weight per volume (w/v).



