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Development of Needle-shaped Ferrite Material for High-frequency

Inductive Ablation of Cancer
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Tsunehiro MAEHARA™, and Yuji WATANABE™™

An attempt has been made to obtain a medical material applicable to the ablation therapy of liver cancer.
The heating property of the needle-shaped Mg-ferrite (MgFe204) prepared using a sintering technique
was studied under an external AC magnetic field at 370 kHz. The increase in temperature (AT) was as
high as 32°C for the stick of 1.5 mm in diameter, while the complementary use of these three sticks
achieved marked AT enhancement of 58°C. In a rabbit liver, high-frequency inductive heating of the

needle-shaped Mg-ferrite resulted in the local destruction of the tissue due to coagulative necrosis.
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Fig. 2. Molds for the injection of Mg-ferrite powders Fig. 3. Appearance of the needle-shaped Mg-ferrite

used in the present work. prepared by sintering technique.
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Fig. TITRTOIE, Mkl 3ROSR Mg 7 = different techniques.

\\\\\\

g,,,,m.vvpmw"‘.“‘““w’

aw”’
i ,\pﬂvm’/’”

gl

Increase in temperature (AT) / °C

—— injection molded (contact point)
-@— injection molded (5mm distance) ]
I J— sintered at 1100°C (contact point) J---- .. 4

--O--sintered at 1100°C (5mm distance)

76



T4 bERIA LTZSA OB FHEIERETH 5, BEAD 1.0mm & 1.5mm OWTNOEAICY, A%
AR 2 L TE LWRE BN A, B L.hmm O¥E, [E=AFOHLMLE TOWRE R 55CT

60 —————————F—————————————————————————— 60 ————

50 —@— & 1.5mm (contact point) [~ N T
-W— ¢ 1.5mm (5mm distance)
47— ¢ 1.0mm (contact point)

40| --O--¢1.0mm (5mm distance) f- ]

40 |

| -
. -
-

......
- . el
----

30 |

20 - ";;"'7"§”” —@— ¢ 1.5mm (contact point) [

N ; A |
¥— ¢ 1.5mm (central point)
41— ¢ 1.0mm (contact point)
--O--¢1.0mm (central point)

Increase in temperature(AT) / °C
Increase in temperature(AT) / °C

o i i i 1 o b ]
0 S T TS T T S R BN R S S 900 1200
0 300 600 900 1200 0 300 600
. Time / sec
Time / sec
Fig. 6. Changes in temperature as a function of inductive Fig. 7. Changes in temperature as a function of inductive

time for the Mg-ferrite sticks with different diameters time for three complementary Mg-ferrite sticks prepared
prepared by sintering technique. by sintering technique.
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