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Development of mechanically functional implants
designed based on cancellous bone structure

Satoshi Yamada,
Hokkaido University, Assistant Professor
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This study aims to develop mechanically functional implants with cancellous bone inspired porous structure for
resistance to loadings in unexpected directions in vivo and suppressed fracture progression. For their optimal design
and manufacturing, the relationship between structural and mechanical properties of the porous structures was
experimentally clarified. It was confirmed that the mechanical properties varied with volume density, strut diameter
and length, and bifurcation count. Furthermore, a design method for the porous structures with mechanical
anisotropy was proposed by providing beam length distribution while maintaining isotropy of the beam orientation

and bifurcation, and its effectiveness was verified.
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