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Biomedical application of fish collagen: Development of the bone-mimetic
collagen-fibril coating on the titan-made bone implant

TAKAGI, Yasuaki

34,080,000

Ca

Leveraging the high fibrillogenesis potential of sturgeon swim

bladder-derived collagen, as identified by our research group, we successfully fabricated a
bone-mimetic material that replicates the hierarchical structure of natural bone, depositing
hydroxyapatite crystals into highly oriented collagen fibrils using a biomimetic mineralization
approach. Subsequently, we developed a novel technique for imparting this bone-mimetic architecture
onto the surface of titanium alloys commonly employed in orthopedic implants such as artificial
joints. Furthermore, we demonstrated that non-mineralized, highly oriented collagen fibrils
effectively promote the osteogenic differentiation of human mesenchymal stem cells. Future work will

involve a more detailed investigation of cellular responses to the bone-mimetic architecture and
transplantation studies using animal models to evaluate in vivo performance.
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