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Performance of magnetic circuit type field generator with square coils for
application to magnetic hyperthermia
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Magnetic Hyperthermia Treatment (MHT) is a method in which AC magnetic field is applied from outside the body to the
magnetic material inserted around the cancer tissue to generate heat, and the cancer cells are locally heated and killed. Since the
calorific value of the magnetic substance is proportional to the frequency of AC magnetic fields and AC magnetic field strength, it is
necessary to generate a uniform AC magnetic field over a wide range. An AC magnetic field generator using a circular excitation coil
is effective as a method to generate a uniform AC magnetic field in a relatively large space between the magnetic poles. However,
leakage magnetic fields are also generated outside the space between the magnetic poles. In this paper, a square excitation coil was
used instead of a circular excitation coil to suppress leakage magnetic fields.
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Fig.1 Description of magnetic hyperthermia therapy.
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Fig.3 Photographs of the magnetic pole using circle and
square coils.

Transaction of the Magnetics Society of Japan (Special Issues) Vol.4, No.1, 2020 111



B 2 g A IR W, 2O/ VRIS AR Of G
EKE R, o, EHEOIIRETRC 50 mm OZEA X T
ALEEOBTE AT, 50 mmGap %&£ 45) 1ZakEh L=, Fig. 2
(2 50 mmGap JEEOMEE R, Fig 2 O 50 mmGap & OB
DT X BT RIS = A VOB A Fig. 3(a)o1sd, A
BIE. 90x90 mm DIESTEORME, #DORHAMROE S 2N
JES7% 3 mm OMET 7 U VORI LOSUBIME = A /LT
FRENTND, 50 mmGap %EfEE MHT (2537250 OAS it %
AN — (Ul b DFEDE] %LAT) (T3 ESED 2 &3AlRE
THD Y, LavL, BHEHOINTIC bR IRREES AT 572
b, BRI OBN 38R EORERLSN B RS ETLED =
LS EIND, HEEOLSMNEBET D L BRRINRIA T

DU IS~ D B3 8 %,
Applicator

Excitation coil

o0&

Oscilloscope

Matching box Chiller
(Variable L, C)
Al ﬁI?B 29
LCR mater
power supply
(100 kHz~1 MHz)

Fig.4 Configuration of a magnetic field generator. The
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Fig.5 Equivalent circuit. The input side consists of a power
supply unit. The load side consists of a matching box and an
applicator.
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Fig.6 Measured values of AC magnetic field strength (a)
between magnetic poles and (b) outside of magnetic
poles of the 50mmGap applicator. (c) Sketch of a
magnetic circuit.
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Fig.7 Simulated values of AC magnetic field strength (a)
between magnetic poles and (b) outside of magnetic poles
of'a 50 mm Gap applicator.
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Fig.8 Simulation model of a 300mmGap applicator.
(a) Front view. (b) Side view.
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Fig.9 Simulated values of AC magnetic field strength
(a) between magnetic poles and (b) outside of
magnetic poles of the 300 mm Gap applicator.
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