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Development of bioactive nanocarbon composite enabling spatial and temporal
control of the metastatic bone cancer environment and biosafety assessments
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We have demonstrated that composites of carbon nanohorns and bisphosphonate
drugs could be phagocytosed into osteoclasts to significantly inhibit their bone resorptive
function. In addition, carbon fiber and anticancer drug composites were observed to effectively
reduce cancer cell number in both in vitro and in vivo studies. The carbon fiber also acted as
osseous scaffolding and promoted bone tissue regeneration. Thus, when introducing carbon materials
complexed to bioactive molecules into metastatic bone for interactions with osteoclasts, cancer
cells, and osteoblasts, the metastatic bone environment can be controlled spatially as well as
temporally by a series of responses, namely, bone destruction termination, cancer cell suppression,
and bone repair promotion.

Drug delivery system
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