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Effect of silk fibroin on degradation and in vivo biocompatibility of poly ( L-lactic-co-g-caprolactone )

electronspun nanofibrous scaffolds
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1. Department of Orthopedics, Changzheng Hospital, Second Military Medical University, Shanghai 200003, China
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[Abstract] Objective To investigate the effect of silk fibroin (SF) on degradation and biocompatibility of poly (I.-lactic
acid-co-e-caprolactone) (P[LLA-CL]) in vivo. Methods The scaffolds of P(LLA-CL) (w/w=1: 1) blended with 25% of SF
(SF/PLLLA-CL]) and P(LLA-CL) were prepared by electrospinning. Both kinds of scaffolds were subcutaneously implanted in
45 6-month-old rats for up to 6 months to evaluate their degradation and biocompatibility characteristics. Results Pathological
sections showed P(LLILA-CL) scaffold become swollen and began to separate into different layers after 3 months, and then
become broken after 6 months; while SF/P (LLA-CL) scaffold largely maintained its structure after 6 months.
Immunohistochemical staining showed a large number of macrophages on the surface and in P(LLA-CL) scaffolds 1 month after
implantation, and they could still be found 3 months after implantation, accompanied by foreign body giant cells; while no
obvious macrophages or foreign body giant cells were found in SF/P(LLLLA-CL) scaffolds at different time points. Examination of
inflammatory gene expression showed that TNF-¢ and IL.-10 expression in P(LLLA-CL) scaffolds was significantly higher than
that in SF/P(LLA-CL) scaffolds 1 week after implantation (P<C0. 05), the same was also true for TNF-, IL-18 and IL-10

expression 1 month after implantation (P<0. 05), for TNF-¢ and II-10 expression 2 months after implantation (P<0. 05),
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for TGF-3 expression 3 months after implantation (P<C0. 05) , and for IL-18 and TGF-§ expression 6 months after implantation

(P<0. 05). Conclusion SF incorporation can delay degradation, reduce inflammation, and improve the biocompatibility of

P(LLA-CL) scaffolds, which may provide reference for scaffold design in tissue engineering.
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cells; biocompatibility
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Figl Scanning electron microscopy (SEM) surface and cross-sectional images of scaffolds before and after implantation

A-C; P(LLA-CL); D-F: SF/P(LLA-CL); A,D: Horizontal sections of scaffolds before implantation; B, E: Cross section of

scaffolds 1 month after implantation; C, F: Cross section of scaffolds 3 months after implantation. P(LLLLA-CL) : Poly(L-lactic-

co-e-caprolactone) ; SF/P(LLA-CL) . Silk fibroin/poly(L-lactic-co-e-caprolactone). Scale bars: 10. 0 pm

2 WMEZEENKBRE T &M ESRAEXERE
Fig2 Gross findings of two types of scaffolds after subcutaneous implantation at various time points
A-D: P(LLA-CL); E-H: SF/P(LLA-CL); A,E:1-week after implantation; B, F: 1 month after implantation; C, G: 3 months
after implantation; D, H: 6 months after implantation. P (LILA-CL): Poly (L-lactic-co-e-caprolactone) ; SF/P (LLA-CL) ; Silk

fibroin/poly(1.-lactic-co-e-caprolactone)
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Fig3 Degradation of two kinds of scaffolds after subcutaneous implantation at various time points( H-E staining)
A-C: P(LLA-CL); D-F: SF/P(LLA-CL); A,D: 1 month after implantation; B, E: 3 months after implantation; C,F: 6
months after implantation. P (LILA-CL): Poly (I-lactic-co-e-caprolactone); SF/P (LLLLA-CL): Silk fibroin/poly (I.-lactic-co-e-

“_

caprolactone). The remnant scaffold is indicated as “r

B4 FMEZREANXBRETEARREONEREALESR
Fig4 Immunohistochemical findings of two kinds of scaffolds after subcutaneous implantation in rats at various time points

A-C: P(LLA-CL); D-F.: SF/P(LLA-CL); A, B, D and E were stained by CD68, and C and F were stained by TRAP. A and

D were 1 month after implantation for both types of scaffolds, B, C, E and F are 3 months after implantation. Black arrows
indicate CD68 positive cells and white arrow indicates TRAP positive cells. P(LLA-CL): Poly (1-lactic-co-e-caprolactone) ;
SF/P(LLA-CL): Silk fibroin/poly(L-lactic-co-e-caprolactone). The remnant scaffold is indicated as “r”
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Fig5 Inflammation factor gene expression in two kinds of scaffolds at various time points

Inflammation gene expression of IL-18, TGF-, TNF-, and IL-10 were measured 1 week after implantation (A), 1 month

after implantation(B), 2 months after implantation (C), 3 months after implantation (D), and 6 months after implantation

(E). Data are expressed as 22", Values were normalized to f-actin, * P<C0. 05. n=10, =5
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