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In modern medicine, there is an increasing demand for developing a new
implant material having high osteoconductivity and, concurrently, antibacterial properties in order
to safely perform artificial joint replacement surgery on patients including elderly persons. We
previously reported that non-oxide ceramic silicon nitride, which has excellent mechanical
properties and biocompatibility, also shows antibacterial activity against Staphylococcus
epidermidis and periodontal disease bacteria. However, basic research on the effect of silicon
nitride on osteoconduction and osteoinduction has yet not been performed in details. This project
clarified the chemistry behind the supportive effect of silicon nitride on osteoblasts and
mesenchymal stem cells, and examined whether silicon nitride could be a candidate for the
next-generation artificial joint device.
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