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Development of Ferrite Materials for Local Cauterization of Cancer
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Hiromichi AONO’, Hideyuki HIRASAWA, Jun YANO®, Takashi NAOHARA”, Tsunehiro
MAEHARA"™, Kensuke KONISHI™, and Yuji WATANABE™

Selection of ferrite powder and suitable frequency were carried out to realize a thermal coagulation technique in
which tumors are locally heated to 60-80 °C by an application of alternating magnetic field from external coils after they
are stuffed with ferrite powder. Various ferrite powders were heated by an alternating magnetic field in 80kHz-399kHz.
In this frequency range, the largest increase in temperature (AT) was obtained for the MgFe,O; in all the samples
examined. The AT value was almost proportional to the applied power and the weight of the powder. The heating
ability for the Mg-ferrite was ca. 86 Jeminsg" under AC magnetic field (200 W, 370 kHz).
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Figure 1. Apparatus for the experimental of the heating properties in AC magnetic field.
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Figure 3. Increase in temperature ( AT) for typical ferrite powders
in water. (Sample: 1.0g, Water: 10ml)
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Figure 5. SEM observation of the surface of the samples obtained by the thermal decomposition of the precursor prepared
by the glycothermal method.  The decomposition temperature was (a) 500 °C, (b) 600 °C, (c) 700 °C, (d) 800 °C, (&) 900
“C, (f) 1000 °C, (g) 1100 °C, and (h) 1200 °C.

B3R
1) E. Ben-Hur, M. M. Elkind and B.Bronk, Radiation research, 58,38 (1974).
2) C. W. Song, Cancer Research, 44 suppl. 4721s (1984).
-3) M. Abe, M. Hiraoka, M. Takahashi, S. Egawa, C. Matsuda, Y. Onoyama, K. Morita, M. Kakehi and T. Sugahara,
Cancer, 58, 1589 (1986).
4) Machara, K. Konishi, T. Kamimori, H. Aono, T. Naohara, H. Kikkawa, Y. Watanabe, and K. Kawachi, Jpn. J. Appl.
Phys., 41(3), 1620-1621 (2002).
5) H. Sasaki, O. J. P. Perez, B. Jeyadevan, K. Tohiji, J. Japan Society of Powder Metallurgy, 49,135 (2002). (in Japanesc)
6) T. Maehara, K. Konishi, T. Kamimori, H. Aono, H. Hirazawa, T. Nachara, S. Nomura, H. Kikkawa, Y. Watanabe, and
K. Kawachi, , Jpn. J. Appl. Phys., in contribution.

64





