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Improvement of bone fracture characteristics based on microstructural
considerations
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Bone tissue is a composite material consisting of hydroxyapatite-like mineral
particles and collagen fibers. The stiffness of the tissue is strongly dependent on the form of apatite
phase. Mechanical properties of cortical bone vary drastically with the change of apatite concentration
under demineralization processes. Thus we focused on the demineralization to improve the fracture
toughness of bone tissue. In this study, we developed a Charpy-type impact loading device for bone
fracture tests. And we showed that the demineralization process increased the impact toughness of bovine
cortical bone specimens. And the demineralization improved the impact toughness of notched specimens even
if the process was locally applied to the defected area.
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