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Although total joint replacement surgery is one of the most successful
clinical procedures performed, osteolysis remains a major problem for many patients. The purpose of
this study is to elucidate the mechanism of osteolysis around orthopedic implants and to apply it to

material design for prevention and treatment of osteolysis. The electro microscopic analysis of the
histological sections around the implant identified the chemical composition on the surfaces and
inside of the metal wear debris. In addition, we performed a material analysis of bone minerals at
the stress shielding site around the implants and examined the carbonate contents and electrical
energy in the bone minerals.
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