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Development of a Drug Release System Using Iron Oxide Nanoparticles and Thermo-
Responsive Polymers ('School of Life Science and Technology, Tokyo Institute of Technology,
2Laboratory for Chemistry and Life Science, Tokyo Institute of Technology) O Yuka
Takashima,! Hiroyuki Nakamura,'> Satoshi Okada'~

Iron oxide nanoparticles produce heat by applying alternating magnetic field and are
promising materials to control drug release in deep regions of the body. Here we worked on the
development of a drug release system that consists of iron oxide nanoparticles and thermo-
responsive polymers. First we synthesized iron oxide nanoparticles by thermal decomposition
method. The temperature of the nanoparticle suspension was increased about 20 degrees of
Celsius by applying alternating magnetic field of 16 mT at 386 kHz. We then synthesized a
polymer gel by emulsion polymerization using N-isopropylacrylamide, acrylic acid, N,N'-
methylenebisacrylamide. The hydrodynamic diameter of the gel was kept about 200 nm under
37°C but aggregated above 45°C. Fluorescent dyes and anticancer drugs were adsorbed into
the gel and the amount of the released compound was evaluated in different temperature
conditions. As a result, pyrromethene 546, which is a class of BODIPY dyes, were significantly
released at 45°C compared with at 37°C. Keywords : thermo-responsive polymers; iron oxide
nanoparticles, alternating magnetic field; controlled drug release
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