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Development of minimally invasive ablation treatment system of tongue cancer using a
n AC magnetic field

NAOHARA, TAKASHI
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To develop a novel ablation treatment system of tongue cancer, the heating propert
ies of a prototype Ti-coated needle with a 26.5mm length were investigated In an AC magnetic field. The ef
fect of the inclination angle was completelz eliminated in the newly designed needle, suggestin? that the
non-oriented heating property relative to the magnetic flux direction allows the precise control of the ab
lation temperature. In the magnetic field analysis, simulation images of the current density and Joule los
s density were obtained for the prototype Ti-coated ablation needle. Moreover, the heat transfer behavior
was simulated for the tissue-mimicking phantom subjected to the insertion of the prototype Ti-coated ablat
ion needle in order to visualize their temperature distribution.



o

O]

€))

60 80

26.5mm

O]

(IMAG
Studio Ver. 10.0)
@ a
22.2mm
19.0mm
1.0mm 3.2mm

@
(b)

26.5mm



0.4mm

@
40mm 48mm 60mm
4mm
B
KIFAN—Fn—J ;
5
== %
KT A N—RRER
SIS \\ é
B
R “ B — B
8 2
3 o 0
45°  90°
1200s 300kHz  100W
A
(©))

(IMAG Studio Ver.10.0)

5 BRI

AR 7 b

b

[fRbr&tt]
MERE : 20C
F% : 350kHz
H5RE ¢ 1.43kA/m
afVDEE¥ 9

T/

T/

( a
6 0°
20s 60 A
60 T I I
e 0=
100W
50 45= 7
40 .
30 .
20 .
10 e 90< |
0 300 600 900 1200 1500
t/s
a
6 90° 1200s
0 45°
400s A 52
60
50 -
0 90=
O 45-=
40 6 0°
30 - -
20 - -
10
100W
0 \ \ \ \
0 300 600 900 1200  150C
t/s



@

®

50%10°

6
3.75x10

h

6
25x10

6
1.25x10

[A/m?]

4.0x 10°A/m?

*

1200s

®)

600

1200
600

10x10°

75x10

6
50x10

6
25x10

[W/m?3]

1200

o

600F»

12008

30

25

1200



T. Naohara, H. Aono, T. Maehara, H.
Hirazawa, S. Matsutomo, Y. Watanabe,
Heat Transfer Behavior of Ti-coated
Carbon Steel Rod for Ablation Therapy of
Tongue Cancer Utilizing High-frequency
Induction Technique, Proceedings of The
International Conference on Heating by
Electromagnetic Sources, (Padua, Italy,
2013.5), , pp.153-157
T. Naohara, H. Aono, T. Maehara, H.
Hirazawa, S. Matsutomo, Y. Watanabe,
Heat Generation and Transfer Be-
haviors of Ti-Coated Carbon Steel Rod
Adaptable for Ablation Therapy of Oral
Cancer, Journal of Functional
Biomaterials, , Vol . 4, 2013, pp.
27-37
T. Naohara, H. Aono, K. Shirai, T.
Maehara, H. Hirazawa, S. Matsutomo, Y.
Watanabe, High-frequency induction
heating of Ti-coated mild steel
rod for minimally invasive
ablation therapy of human cancer,
Journal of Magnetism and Magnetic
Materials, , Vol. 331, 2013, pp.
168-173
T. Naohara, H. Aono, T. Maehara, H.
Hirazawa, S. Matsutomo, Y. Watanabe,
High-Frequency Induction Heating of
Needle-Shaped Mg-Ferrite for Ablation
Therapy of Human Cancer, Journal of Iron
and Steel Research, International,

, Vol.19 (Suppl.1l), 2012, pp-
735-738
T. Naohara, H. Aono, T. Maehara, H.
Hirazawa, S. Matsutomo, Y. Watanabe,
Development of Ti-Coated Ferromagnetic
Needle, Adaptable for Ablation Cancer
Therapy by High-Frequency Induction
Heating, Journal of  Functional
Biomaterials, , Vol . 3, 2012, pp.
163-172
M. Yoshida, M. Sato, Y. Yamamoto, T.
Maehara, T. Naohara, H. Aono, H.
Sugishita, K. Sato, Y. Watanabe, Tumor
local chemohyperthermia using
docetaxel-embedded magnetoliposomes:
Interaction of chemotherapy and
hyperthermia, Journal of Gastro-

enterology and Hepatology, , Vol.

27, 2012, pp. 406-411

T. Naohara, H. Aono, T. Maehara, H.
Hirazawa, S. Matsutomo, Y. Watanabe,
Heat Transfer Behavior of Ti-coated
Carbon Steel Rod for Ablation Therapy of

Tongue Cancer Utilizing High-frequency
Induction Technique, International
Conference on Heating by Electro-
magnetic Sources HES13), 2013 5
22

T. Naohara, H. Aono, T. Maehara, H.
Hirazawa, S. Matsutomo, Y. Watanabe,
High-Frequency Induction Heating of
Needle-Shaped Mg-Ferrite for Ablation
Therapy of Human Cancer, The 7th
International Conference on Electro-
magnetic Processing of Materials
(EPM2012), 2012 10 25

ﬁ

150 2012 3
30

149
2011 11

http://ww._naohara-lab. jp

¢y

NAOHARA, Takashi

@

WATANABE, Yuji

MAEHARA, Tsunehiro)



