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Abstract

Hyperthermia is a new and promising approach in cancer therapy. Various methods
are employed in hyperthermia such as the use of hot water, capacitive heating, and
induction heating among others. Until recently, magnetic nanoparticles which were
typically used as ferrofluids have been directed to their biomedical applications,
especially as targeting drug delivery devices and localized heating mediator agents for
hyperthermia. In the hyperthermia, it is important that the cancer tissue is selectively
targeted and heated without damaging the normal tissue. This is largely related to the
material characteristics and the additive functions on it. Therefore, this project will
develop a multifunctional nanomaterial which posses both diagnostic and therapeutic
properties, and will be used in cancer imaging and therapeutics. The project will have
some technique difficulties so it is divided into three parts. Several key techniques
will be established, including (1) Synthesis of magnetic nanoparticles with high-speed
increasing temperature and self-controlled temperature characteristics, (2) Design and
synthesis of thermosensitive polymer carriers, and (3) Targeting transporter design
and manufacture for magnetic nanoparticles and cancer therapy appraisal.
The first year will focus on preparing iron oxide-based magnetic nanoparticles with
high-speed increasing temperature and self-controlled temperature characteristics and
have Curie temperature of about 52°C. The next year will design and synthesize a
polymeric carrier which is thermosensitive and biocompatible and will release the
magnetic nanoparticles and drug around the cancer tissue uniformly under the
magnetic field treatment. The third year will concentrate on modifying the carrier as

specific targeting, and carrying out the cancer cell therapy tests in vitro.
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