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Abstract; [ Objective] To evaluate the efficiency of polyhydroxybutyrate-hydroxyvalerate (PHBV) membrane and
3-bydroxybutyrate-co-3-bydroxyvalerate/sol-gel bioactive glass (PHBV/SGBG)  composite for promoting bone
regeneration in vivo. [Methods] Eight healthy dogs were used as experimental animals. Bone defects with 5 mm in
diameter through marrow were created bilaterally in the tibia of the dogs respectively. Four identical defects in one
dog were separated into four groups: group A (teatment with PHBV membrane and PHBV/SGBG composites), group
B (treatment with PHBV membrane alone), group C (teatment with PHBV/SGBG composites alone), and group D
(empty conirol). Autos-control was carried out in this study. Two dogs were sacrificed in 2, 4, 8, and 12 weeks after
operation, respectively. The repairing effect was assessed by histological observation for the regeneration of osseous
tissue. [Results] The clearance of the implants could not be seen in all experimental groups (group A, B, and C)
during all implant periods. There were obviously new bone islands in group A at the 2nd week after the
implantation, and there was ne;v mature bone regeneration at the 12th week. The bone rehabilitation in group A was
the earliest and the best among all the groups, and the new bone architecture was exactly the same as the natural
osseous tissue around the defect. While, in group D, the fibrous tissue was observed inside the osteotylus, and the

defect achieved insufficient repair. [ Conclusion] PHBV membrane produces a synergistic effect to enhance new bone
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formation in the defect when combined with PHBV/SGBG composite together, these two novel materials may become

promising membrane and composite for guided bone regeneration.
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Fig.1 Histological observation of 4 groups after operation
A: group A at the 2nd week (I : normal bone; I : newborn bone island; HE,x100); B: group A at the 4th week after operation (T : PHBV/
SGBG composite degraded obviously; II: membrane bone formation; I: enchondral bone formation; HE ,x400); C: group A at the 12th week after

operation ( I : normal bone; II: newborn bone; HE,x40); D: group B at the 12th week after operation ( T : normal bone; II: newborn bone; HE, x
40); E: group C at the 12th week after operation ( I : normal bone; II: newborn bone; HE,x40); F: group D at the 12th week after operation (I :

normal bone; II : obviously defect in the newborn bone; Ill: defect in the newborn cortical bone; HE , x40)
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