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Development of multifunctional composite magnetic micro@nano particles and
application to next generation cancer hyperthermia
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In the fiscal year 2020, we aimed to develop high—ﬁerformance magnetic
nanoparticles suitable for magnetic hyperthermia therapy. By employing a thermal decomposition
method, the synthesis of magnetic nanoparticles was successfully achieved, resulting in monodisperse
iron oxide nanoparticles exhibiting superparamagnetic properties. Furthermore, we succeed in
developing a simplified automatic temperature-controlled heating treatment system. In 2021, through
animal experiments utilizing Resovist, which achieved a four-fold improvement in heat generation
efficiency, we established high-precision temperature control in vivo. Additionally, we succeeded in
developing hybrid gold-iron oxide nanoparticles for cancer diagnostic and therapeutic applications.
In 2022, we first demonstrated experimentally the ultra-fast temperature rise rate of Fe304@Au
nanoparticles based on ferromagnetic resonance, surpassing conventional magnetic hyperthermia by two

orders of magnitude.
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