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Reduction of mechanical loading, such as prolonged bed rest and long term exposure to microgravity, has shown
that bone resorption markers increased, leading to cortical and cancellous bone loss. However, the mechanism is not
completely clear yet. We focused on the mechanism of bone metabolism against mechanical stress. Bone has
piezoelectricity which is energy transduction from mechanical into electrical energy. The piezoelectricity is generated in
collagen fibrils and stored in bone apatite minerals. We studied the effects of the piezoelectricity on bone metabolism.
Our research is international and multidisciplinary collaboration with different scientific fields such as medicine,
engineering and cell biology. The bone samples were provided from Finnish bone bank without any personal information
except for age, gender. We performed material, histomorphometric and cell biological evaluations. Material analysis of
bone samples revealed that the amount of piezoelectricity and bone quality depends on the anatomical locations not on
age and gender. The histomorphometric analysis showed that there are some differences in bone turnover. The amount
of piezoelectricity had effects on osteoclast differentiation and resorption in vitro. These results suggest that the
piezoelectricity stored in bone tissue has effects on bone metabolism through osteoclast activity. The electrical energy
can be stored also in commercial bone grafts and biomaterials. We believe that the results of this study could provide
valuable insight into the design of preventive and therapeutic strategies in the future.




