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Smart Ferrofluid with Quick Gel Transformation in Tumors for MRI-Guided Local
Magnetic Thermochemotherapy

Hayashi, Koichiro
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I successfully developed smart ferrofluid that transforms immediately into a
gel in tumors and generates heat in response to an alternating magnetic field (AMF), simultaneously
releasing the anticancer drug. The smart ferrofluid, which is synthesized using less toxic magnetic
materials, natural polysaccharides, and amino acids, can also act as a contrast agent for MRI. The

ferrofluid also incorporates an anticancer drug (i.e., doxorubicin, DOX) via hydrogen bonds. AMF
causes heating of gels prepared from the DOX-containing ferrofluid, resulting in gel shrinkage and
DOX release. In vivo experiments demonstrated that the ferrofluid transforms into a gel in the
tumor, with the gel remaining in the tumor. Furthermore, magnetic thermochemotherapy using this
ferrofluid inhibited tumor growth, while magnetic hyperthermia alone had only a marginal effect.
Thus, the combination of magnetic hyperthermia and chemotherapy may be important for suppressing
tumor growth.
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