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Preparation and Performance of Three-Dimensional Silk Fibroin
Scaffolds with Different Matrix Stiffness
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Abstract: Objective  After hydrogen bonding between collagen ( COL) and silk fibroin ( SF) at different
concentrations, a composite scaffold with adjustable stiffness was prepared by combining with gel system, and its
physical and chemical properties were characterized. Methods SF with different qualities was dissolved in
sodium alginate ( SA) solution, then COL solution at different concentration and calcium carbonate ( CaCO,)
powder were added. The hydrogels of SC1, SC2, and SC3 groups were obtained by taking out the mixed solution
and adding some gluconic acid lactone (GDL) powder, and different SF scaffolds were obtained after freeze
drying. Results The SF scaffolds with adjustable stiffness were successfully prepared. The compression moduli
of SC1, SC2, and SC3 groups were (17.31+2.73), (24.12+1.81), (32.54+1.81) kPa, respectively. The inner
structure of the scaffolds was observed. From SC1 group to SC3 group, pores of the scaffolds were smaller and
fewer, and hydrophilicity of the materials become better and better. Conclusions Three-dimensional (3D)
porous scaffolds with different matrix stiffness can be prepared by changing the concentration of SF and COL
solution. The concentration of SF and COL is proportional to the compression modulus, water absorption, water
retention and swelling rate of SF scaffolds, while inversely proportional to porosity. The findings of this study are
expected to provide theoretical guidance for construction of scaffolds with appropriate matrix stiffness for inducing
osteogenic differentiation of mesenchymal stem cells.
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