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Establishment of Induction Heating Theory for Magnetic Nanoparticles by Fusion
of Theories in Different Fields and Development of Novel Nanoparticle Synthesis

Process
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For realizing magnetic hyperthermia treatment as a new cancer therapy,
induction heating theory and synthesis of magnetic nanoparticles with suitable properties are
required. To achieve this, the relationship between an anisotropy parameter, which is an index of
the magnetic anisotropy, and an amount of induction heating was focused. Effects of the magnetic
dipolar interaction of superparamagnetic nanoparticles on the induction heating was investigated
theoretically and experimentally. As a result, an essential mechanism in the induction heating was
revealed, which provided a guide for development of a new theory for hyperthermia treatment.
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Table 1 RE He

RE He[0e] RE He[Oe]
Y 8.0 Gd 10.2
La 3.7 Tb 9.5
Pr 10.6 Dy 5.2
Nd 8.0 Ho 2.9
Eu 7.7 Yb 1.9
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Table 2 RE K
RE K [erg/g] RE K [erg/g]
Y 717 Gd 759
La 313 Th 744
Pr 821 Dy 459
Nd 662 Ho 269
Eu 660 Yb 181
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