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We investigated the mechanisms behind the sgontaneous development of
anisotropic bone matrix organization. Furthermore, we aimed to establish the artificial materials
which enable the control of bone-mimetic tissue regeneration. Highly original and novel results that
exceeded our initial goals were obtained, and we achieved our ultimate goal of establishing a
scientific principle. As one of the most important findings, we first discovered that OCN
(Osteocalcin) protein has a specific function of bone anisotropy formation, which is completely
different from its classical role as an osteogenic marker. This achievement led to the creation of
novel bone therapies and the development of medical devices that can improve bone matrix
organization even in abnormal conditions that cause bone strength degradation. Finally, we succeeded
for the first time in the world in creating a newly designed spinal device that activates the cells
directly to achieve high-quality bone.
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