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Clinical application and finite element analysis of biodegradable
magnesium alloy orthopedic implants
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Abstract: The establishment and maintenance of mature bone at the bone-device interface are critical to the
long-term success of orthopedic implant materials. Magnesium alloys are promising candidate materials for
weight-bearing orthopedic implants because of their biodegradability, mechanical similarity to natural bone
tissue, osteogenic potential, and non-inhibition of the osteogenic properties of human bone mesenchymal stem
cells (hBMSCs) in vivo. However, the high degradation rate, the risk of implant-related infection and poor
mechanical properties pose great challenges to their clinical application. The finite element analysis method can
analyze the stress of complex structure, shape, load and mechanical properties of materials, and can effectively
help clinicians understand the stress and biomechanical properties of magnesium alloy implanted devices.

Key words: biodegradable magnesium alloy; orthopedic implant material; clinical application; finite element
analysis
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