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Biological mechanisms of fracture healing and application of bone biomaterials

Jun Huang
Kunming Medical University, Kunming, Yunnan

[ Abstract] This paper systematically reviews the biological mechanisms of fracture healing and the progress
of clinical application of bone biomaterials. Fracture healing is a complex multi-stage biological process involving
key links such as inflammatory response, callus formation, endochondral ossification and bone remodeling.
Osteoblasts, osteoclasts and various growth factors (such as BMP, TGF- B ) synergistically regulate the repair process.
Traditional fixation materials have problems such as insufficient biocompatibility and mechanical adaptability, while
new bioactive materials (such as degradable metals, bioceramics, and composite scaffolds) significantly promote
bone integration and vascularization by simulating bone matrix components, providing mechanical support, and
slowly releasing bioactive factors. Bone tissue engineering technology combines stem cells and materials to provide
a new strategy for the repair of complex bone defects. Future research needs to focus on material function
optimization and clinical transformation to improve the treatment effect of refractory fractures.
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