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Thermometry of heating distribution by a local hyperthermia for deep organ with wireless energy

transmission

— Measurement of the heating distribution with NaCl solution —
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Abstract: Hyperthermia therapy is one of the most important methods for cancer treatment. However, treatment of a deep
and local cancer is very difficult. We propose a hyperthermia method for treating a deep and local cancer, wherein
hyperthermia is induced by capacitive heating by the direct attachment of two implantable electrodes to the target organ.
Moreover, as a method of wireless energy transmission, electric energy supply is established with via waist ring-type coil
for energy transmission and a flexible ribbon-type coil for energy reception. First, a homogeneous human body model
made of NaCl solution was developed, and simultaneous experiments of wireless energy transmission and localized heating
were carried out. The temperature rise between the two electrodes was 6 °C when the transmitting frequency was 1 MHz.
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Fig. 1 Design of proposed method
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Fig. 2 Equivalent circuit of the our proposed system
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Fig. 3 Experimental model for evaluation of capacities of
energy trans-mission and localized heating

Table 1 Size of secondary coil and output power

Type A Type B
Turns of Primary 24 24
coil [turn]
High of Primary 45 45
coil [mm]
Diameter of
Primary coil [mm] 290 290
Turns of
Secondary coil [turn] 4 2
High of
Secondary coil [mm] 5 3
Diameter of
Secondary coil [mm] 160 160
Input current [A] 0.5 0.8
Input power [W] 15 25
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Fig. 5 Placement of thermocouple between a pair of the
electrodes
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Fig. 6 Experimental set up (Alginic phantom)
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Fig. 7 Measurement result of temperature rise at 15 W (Type

A, NaCl solution)

w
=
T

w
S5}
T

]
3

[
oo

——_ S

Temperature['C
[}
[=)}

24 | =
22 Room temperature/
20

0 60 120 180 240 300 360 420 480 540 600 660 720 780 840 900
Time[s]

Fig. 8 Measurement result of temperature rise at 25 W (Type B,
NacCl solution)
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Fig. 9 Measurement result of thermography of Type A (NaCl
solution)
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Fig. 10 Measurement result of temperature rise at 30 W (Type
B, Alginic phantom)
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Fig. 11

Measurement result of thermography of Type B
(Alginic phantom)
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