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silk protein scaffolds
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Abstract [Objectives] Regulating the nature of silk protein solution allows the control of the mechanical and structural
properties of silk protein scaffolds suitable for the growth of endothelial cells, and solves the problem of engineering thick
complex organs and tissues that require functional vasculature. [Methods] To study the effect of different silk protein
scaffold properties nanofiber-assisted lyophilization was used to restrain separate lamella formation in silk scaffolds. In
addition, the structure of silk was controlled by adjusting silk-water interactions, thereby obtaining different silk protein
solutions, and through preparing scaffolds by lyophilization. [Results] Increasing silk-water interactions resulted in reduced
silk IT (B-sheet crystal) formation, which resulted in a decrease in scaffold formation. [Conclusion] Scaffolds with a suitable
stiffness and porous structure for the growth of endothelial cells were obtained by increasing the solution concentration. These
also provided a promising matrix for different soft tissue engineering and regenerative medicine.
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Fig. 1 Fibroin particle size image of concentrated silk fibroin solution
F. FS. SS.
Ff. FSf.
SSf.
The left: Silk solutions. F. Fresh silk solution; FS. Fast concentrated silk solution; SS. Slow concentrated silk solution. The

right: Fibroin solution and nano-fiber mixed solution. Ff. Fesh silk solution and nano-fiber mixed solution; FSf. Fast
concentrated silk solution and nano-fiber mixed solution; SSf. Slow concentrated silk solution and nano-fiber mixed solution.
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Table 1 FTIR determination of secondary structures of different silk scaffolds through
fourier self-deconvolution (FSD) of the amide I region

B- B-sheet (%) Random coil (%) o- a-helix (%) B-turn (%)
FS 42.3x1.3 30.2+1.5 9.1+0.3 21.8+2.2
FSf-S 31.4+1.9 34.8+1.1 11.8+1.7 23.0+0.8
SSt-S 35.242.3 33.2+1.3 10.1£1.9 22.6+1.1
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Fig. 2 FTIR characterization of silk scaffolds
prepared through different processes
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Ff-S. Silk scaffolds derived from silk solution with 6.7%
silk nanofiber; FSf-S. Silk scaffolds derived from fast
concentrated silk solution with 6.7% silk nanofiber; SSf-S.
Silk scaffolds derived from slow concentrated silk solution
with 6.7% silk nanofiber.
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Fig.3 SEM morphologies of different silk scaffolds dissolved in water after 24 hours
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Ff-S. Silk scaffolds derived from silk solution with 6.7% silk nanofiber; FSf-S. Silk scaffolds derived from fast concentrated
silk solution with 6.7% silk nanofiber; SSf-S. Silk scaffolds derived from slow concentrated silk solution with 6.7% silk
nanofiber. The right images show the nanoscaled topography of pore wall with high magnification.
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Fig. 4 Typical stress-strain curves (A) and compressive modulus (B) of the scaffolds were
measured in wet conditions
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* P<0.05

Ff-S. Silk scaffolds derived from silk solution with 6.7% silk nanofiber; FSf-S. Silk scaffolds derived from fast concentrated
silk solution with 6.7% silk nanofiber; SSf-S. Silk scaffolds derived from slow concentrated silk solution with 6.7% silk
nanofiber. * statistically significant at 0.05 level.
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