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Development of bioresponsive materials for artificial bone
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In this research project, based on the concept of "bio-responsive materials"
as next-generation biomaterials for artificial bone, we verified the response to alkaline
phosphotase (ALP), which is a marker for osteoblast differentiation, and the control of loading and
elution of ions that promote osteoblast differentiation, through in vitro tests. Titanium phosphate
and zirconium phosphate were successfully formed as bio-responsive ceramics on the surfaces of
titanium-based materials and zirconia by selecting appropriate conditions. In addition, organic
modification techniques were explored for phosphate compounds and introduced biological trace
elements, organic molecules, and fluorescent substances into these compounds, demonstrating the
possibility of materials with functions that respond to the body in response to the situation.
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Cellular response to ionic species released from organo-modified calcium silicate
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