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Preparation and properties of novel human-like collagen-silk
fibroin scaffold for blood vessel
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Abstract: In order to improve tensile property of vascular scaffold, we blended silk fibroin with novel human-like collagen with the
mass ratio of 9:1, 7:3 and 5:5 (W/W), and then fabricated blood vessel tubular graft by freeze-drying process. We studied
microstructure, mechanical properties, elements composites, degradability and biocompatibility of vascular scaffolds. These results
showed that tubular scaffold with mass ratio 7:3 exhibited interconnected porous structure with pore size at (60 £+ 5) pm and porosity
of 85%; achieved the desirable mechanical property (strain of 50% =+ 5% and stress of 332 + 16 kPa); had relatively slow degradation
rate; could enhance cell adhesion and proliferation and had superior biocompatibility.
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Fig. 1 SEM images of freeze-dried HLC-SF vascular scaffolds.
(A) 9:1 H-S. (B) 7:3 H-S. (C) 5:5 H-S. (D) SF. (E) tubular graft
entire view.
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Fig. 2 Water-uptake ratio of HLC-SF vascular scaffolds with
different weight ratio.
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Fig. 3 ATR-FTIR spectra of HLC-SF vascular scaffolds. a: SF;
b. 5:5H-S; c. 7:3H-S, d. 9:1H-S, e. HLC.
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Fig. 4 Stress of different HLC-SF vascular scaffolds. *P < 0.05.
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Fig. 5 Strain of different HLC-SF vascular scaffolds.
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Fig. 6 In vitro degradation of different HLC-SF vascular
scaffolds at different time points. The degradation of scaffolds
> in PBS as control.
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Fig. 8 SEM micrographs of vascular scaffolds with VSMCs
for 7 days. (A) HLC. (B) 9:1H-S. (C) 7:3H-S. (D) 5:5 H-S. (E)
SF.
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Fig. 9 Histologic appearance (H&E) of cell-scaffold
copolymer after 15 d in culture (20x). (A) HLC. (B) 9:1 H-S. (C)
7:3 H-S. (D) 5:5 H-S. (E) SF.
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Fig. 10 Histology H&E staining of subcutaneous vascular
scaffolds implanted for different time. (A) HLC, 3 weeks. (B)
HLC, 9 weeks. (C) 7:3 H-S, 3 weeks. (D) 7:3 H-S, 9 weeks.
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White arrows point to scaffolds; black arrows mark

inflammatory cells.
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