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[ Abstract] Objective To explore the effect of silk fibroin/poly(L-lactic acid-co-e-caprolactone) [SF/P(LLA-CL)]
nanofibrous scaffold on tendon-bone healing of rabbits. Methods ~SF/P(LLA-CL) nanofibrous scaffold was fabricated by
electrospinning methods. The morphology of the scaffold was observed by scanning electron microscope (SEM). Pre-
osteoblasts MC3T3-E1 cells were seeded on the scaffold and cultured for 1, 3, and 5 days. Cell adhesion and proliferation
were also observed by SEM. Meanwhile, twenty-four New Zealand white rabbits were randomly divided into the
autogenous tendon group (control group) and the autogenous tendon wrapped with SF/P(LLA-CL) scaffold group
(experimental group), with twelve rabbits in each group. An extra-articular model was established, the effect was evaluated
by histological examination and mechanical testing. Results The morphology of SF/P(LLA-CL) nanofibrous scaffold was
random, with a diameter of (219.4+66.5) nm. SEM showed that the MC3T3-E1 cells seeded on the scaffold were in the
normal shape, growing well, and proliferating with time course. The results of histological examination showed that
inflammatory cells infltrated into the graft-host bone interface at 6 weeks after operation in both groups. Besides, the

width of interface showed no significant difference between groups. At 12 weeks after operation, protruding new bone
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tissue could be observed at the interface in the experimental group, while scar tissue but no new bone tissue could be seen

at the interface in the control group. Mechanical testing showed that there was no significant difference in the failure load

and the stiffness between groups at 6 weeks after operation (P>0.05). The failure load and the stiffness in the experimental

group were significantly higher than those in the control group at 12 weeks after operation (P<0.05). Conclusion The

SE/P(LLA-CL) nanofibrous scaffold has good cell biocompatibility and can effectively promote tendon-bone healing, thus

providing new method for modifying graft for ACL reconstruction in the clinical practice.
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Fig.1 Animal surgery procedure in experimental group a. Exposure of Achilles tendon of left hind limb; b. Achilles tendon graft with a

length of 2 cm was harvested and wrapped with scaffold; c. The bone tunnel of the tibia made by Kirschner wire with a diameter of 3.5 mmy;

d. Achilles tendon graft was completely passed through the bone tunnel while the end was left outside
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Fig.3 SEM observation of SF/P(LLA-CL) nanofibrous
scaffold (x3 000)
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Fig.4 SEM observation of MC3T3-E1 cells cultured on the SF/P(LLA-CL) nanofibrous scaffold at each time point (x500) a. At 1 day;

b. At 3 days; c. At5 days
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Fig.5 Histological observation of 2 groups at 6 and 12 weeks after operation (HEx200)  G: Achilles tendon graft; IF: Tendon-bone

interface; HB: Host bone a. Experimental group at 6 weeks after operation; b. Control group at 6 weeks after operation; c. Experimental

group at 12 weeks after operation; d. Control group at 12 weeks after operation
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