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Artificial joint with macro-hetero structure for biological and mechanical
compatibility
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In artificial joint, mechanical mismatch occurs between bone and artificial joint
made from metal materials. To solve the mechanical mismatch between bone and the artificial joint, the
objective of this study is the realization of the artificial joint material having mechanical
characteristics of the bone. We created titanium alloy-resin composite of the macro-hetero structure to
suggest as artificial joint material and examined mechanical characteristics. As a result, we were able
to obtain a complicated porous structure similar to the cancellous bone, and non-homogeneous elastic
modulus was measured from its specimen. Mechanical test results using the simple specimen suggested the
possibility of the materials with non-homogeneous mechanical properties like bone.

The stem geometry of the macro-hetero structure obtained by structure optimization and stem with
macro-hetero structure was prototyped.
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