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We have proposed magnetic hyperthermia treatment using our magnetic nanoparticles. Hyperthermia treatment
is one of cancer therapy using heat effect. Mn-Zn ferrite, Mn;_.Zn,Fe,O, nanoparticles encapsulated in amorphous SiO,
were prepared using our original wet chemical method. X-ray diffraction patterns confirmed that the diameters of these
particles were within 7-30 nm. Magnetization measurements for various sample compositions revealed that the
saturation magnetization (Ms) of 7 nm particles was maximum for the x = 0.2 sample. AC magnetic susceptibility
measurements were performed for MnggZng,Fe,O4 (x = 0.2) samples with 13-30 nm particles. The peak of the
imaginary part of the magnetic susceptibility ) shifted to higher temperatures as the particle size increased. From the
result of AC magnetic measurements, sample of 18 nm would exhibit highest temperature increase. Measurement
system of heating samples by AC field was constructed and observed temperature increase. An AC field was found to
cause the increase in highest temperature with the 18 nm particles as expected. Finally, in vitro experiments were
carried out to study the hyperthermia effects of Mn;_Zn,Fe,O, (x = 0.2, 18 nm) particles on human cancer cells.
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Fig.1 Schematic description of magnetic nanocluster
surrounded by amorphous SiO, obtained by original wet
chemical method and TEM image of iron oxide particles.
(This a conceptual drawing consisting of a TEM picture and a
schematic illustration of a cluster).
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Fig.2 FT-IR spectra of iron oxide nanoparticles after
modification of amino group, carboxyl group and thiol group.
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Fig.3 XRD patterns for Mn;_,Zn,Fe,O, (x = 0, 0.1, 0.2, 0.3,
0.5,0.7, 0.9, 1) samples. ¥
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Fig.4 Magnetization curves for Mn;_Zn,Fe,O4 for particle
sizes of 7 nm.'>
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Fig.5 The maximum magnetization value of each

composition of (x=0, 0.1, 0.2, 0.3, 0.5, 0.7, 0.9, 1.0.). 19
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Fig.6 Temperature dependence of the imaginary part of the
AC magnetic susceptibility, 7, for different particle sizes of
Mn,_ZnFe,04 (x=0.2). "
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Fig.7 Temperature dependence of the imaginary part of the
AC magnetic susceptibility, y”, for frequency at 100, 500 and
1000 Hz,
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Fig.8 Plot of In inverse frequency vs 1/T. The solid line
indicates extrapolation.
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Fig.9 Rise in temperature as a function of time in the AC
magnetic field for the samples'®.
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Fig.12 Cell viability of the human prostate cancer cell
(DU145).
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