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Establishment of a novel method for heat-stimulus induced osteogenesis using
magnetite nanoparticles

Yoshihiro, Nishida
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ATDC-5 MC3T3 in vitro

New bone formation was significantly increased by hyperthermia using

magnetite cationic liposome embedded in alginate beads with an alternating magnetic field (AMF) in a
rat tibial defect model. Heating materials were changed to Resovist containing ferucarbotoran and
hydroxyapatite scaffold, which have been already approved in clinical use in Japan. Combination
materials were grafted in tibial defect of rat and rabbit and subjected to the multiple hyperthermia
in AMF. Results demonstrated that newly formed bone was observed in the grafted materials from the
periphery toward the center, and more osteoclasts were found in the once a week hyperthermia group
compared with non-hyperthermia group.
Experiments of hyperthermia were performed in vitro using ATDC-5 and MC3T3 cells. Heat stress also
induced enhanced alkaline phosphatase expression in cultured osteoblastic cells, MC3T3. On the other
hand, heat stress had no obvious effects on chondrogenic differentiation using ATDC5 cells.
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In vivo heat-stimulus-triggered
osteogenesis.
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