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Abstract

BACKGROUND: Silk fibroin/chitosan/nano hydroxyapatite (SF/CS/nHA) composite scaffold constructed in
preliminary experiments has good physical and chemical properties.

OBJECTIVE: To study the capacity and mechanism of SF/CS/nHA composite scaffold for repair of rabbit radial
bone defects.

METHODS: Thirty-six New Zealand white rabbits were selected to make animal models of right radial bone
defects, and then randomly divided into SF/CS/nHA group, SF/CS group and blank control group. Blank control
group had no treatment after modeling. X-ray radiography, gross observation and histopathological observation
were performed at 4, 8, 12, 16 weeks postoperatively.

RESULTS AND CONCLUSION: Sixteen weeks after surgery, bone defects in the SF/CS/nHA group were
completed replaced by normal bone tissue on X-ray images, and the bone marrow cavity showed complete
recanalization with new bone formation; hematoxylin-eosin staining showed bone trabecula and many fusiform
bone cells. In the SF/CS group, the bone mineral density in the defect area was slightly lower than that of the
normal bone tissues, the bone marrow cavity was partly rehabilitated, and many chondrocytes were seen around
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bone cells that arranged irregularly with no bone trabecula or bone lamella. In the blank control group, the images of
bone calcification were consistent with normal bone tissues, and a closed bone ununion was formed at each end;
hematoxylin-eosin staining showed that the blank control group was filled by fibrous connective tissue and a small
amount of bone-like tissues. SF/CS/nHA composite scaffold is better for repair of rabbit radial bone defects.

Subject headings: biocompatible materials; silk fibroin; chitosan; nanoparticles; hydroxyapatites
Funding: the Science and Technology Foundation of Guizhou Province, No. [2010]3101; the Social Tackle Key
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Figure 1 The general observation of rabbit radial defects at 16 weeks after implantation with different materials
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Figure 2 X-ray observation of rabbit radial defects at different time after implantation of silk fibroin/chitosan/nano hydroxyapatite composite
scaffolds
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Figure 3 X-ray observation of rabbit radial defects at different time after implantation of silk fibroin/chitosan composite scaffolds
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Figure 4 X-ray observations of rabbit radial defects with no treatment at different time
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Figure 5 Hematoxylin-eosin staining of rabbit radial defects at 16 weeks after implantation with different materials
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