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ABSTRACT Objective: To study whether the domestic porous tantalum can successfully grow with the end of cortical bone and re-
pair the bone defect in the rabbit tibia defect model. Methods: A bone defect model was established at the bilateral tibial diaphysis in 36
New Zealand rabbits. Defects on the left and right sides of each animal were randomly assigned to the experimental group (porous tanta-
lum implanted) and the control group (no tantalum implanted). At 4, 8 and 12 weeks after implantation, the bone integration at the inter-
face between porous tantalum and bone was detected by X-ray examination and hematoxylin eosin staining of hard tissue sections. The
bonding strength between porous tantalum and bone was measured by pusher experiment. Results: The tibial specimens of different time
points obtained X-ray film analysis. Four weeks, bone defect and material combined with a few bone. Bone formation phenomenon of
material surface observed eight weeks, which completely cover material surface and gradually increase bone mass in 12 weeks. At last
the callus formation cover material and bridge the whole bone defects. After 4 weeks of implantation, both ends of the materials of the
experimental group were covered by new bone, and a small amount of bone tissue was also observed in the deep pores of the materials.
After 8 weeks of implantation, it was found that the material and bone tissue of the experimental group grew well. Bone tissue grew on
the surface of porous tantalum material and in the pores of both ends of the material. After 12 weeks of implantation, there was no signifi-
cant change in the depth of bone tissue growth at both ends, but bone tissue continued to grow on the surface of the material and was
completely embedded in the cylindrical porous tantalum. There was no statistically significant difference between 4 weeks and 8 weeks
after material implantation(P>0.05), while there was a statistically significant difference between 8 weeks and 12 weeks after material im-
plantation (P<0.05). The material be implanted in 4 weeks, 8 weeks and 12 weeks and the samples receive mechanical analyses. With the
extension of time, the force of rolling out increased significantly. Compared with the result of 4 weeks and 8 weeks after implantation, the
latter required bigger thrust. But the difference is no statistical (2>0.05). While differences of 8 and 12 weeks is statistically significant
(P<0.05). Conclusion: Domestic porous tan can achieve osseointegration in rabbit tibia defect and can be used in cortical bone defect

repair.
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Fig.1 Defect of tibia( control group, Fig A )and implantation of porous

tantalum material( experimental group, FigB )
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Fig.2 X-ray detection results of two groups of in vitro specimens at 4, 8 and 12 weeks after implantation
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Fig.3 HE staining results of hard tissue sections after 4, 8 and 12 weeks of material implantation (X 40)
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