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Development of a new scientific principle of anisotropic bone matrix science
based on materials engineering
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A new scientific principle of "Anisotropic bone matrix science" based on
materials engineering was developed to understand the biological system regulating the construction
of oriented bone matrix microstructure. A new strategy combined with materials engineering and
biology was developed based on the materials scientific analysis of bone. We focused on the
osteocyte function as a mechanosensor inside bone matrix, to identify the molecular cues determining

bone matrix orientation. To solve the issues, in vivo bone analysis was conducted and in vitro
bone-mimetic coculture system was developed. These approaches allowed to find out the biological
molecules mediating mechanical stress and bone matrix orientation.
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