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Development of charged particle therapy inducing nuclear fusion reactions in
cancer cells

Terakawa, Atsuki
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The purpose of this study is to develop a novel deuteron therapy inducing
high therapeutic effects on cancer cells through irradiation of cancer cells which have took up a
deuterated drug, followed by deuteron fusion reaction in the cells. We developed the irradiation
devices for the cell-irradiation experiment at CYRIC, Tohoku University. However, the cyclotron at
CYRIC was broken and experiments could not be carried out for over a year. Thus, we carried out a
simulation study using the PHITS code with the latest data library specifically for this research.
As a result, increases in both absorbed dose and linear energy transfer were confirmed at the
spatial scale of tissue and cell levels, suggesting the superiority of the treatment method proposed

in this study.



3D
100ppm
SOBP
3 SOBP
PVI-GTA-1 480 nm
3
CT
PVA-GTA-I
3D

CcT

AEHCCDHAS

Bitran BU-52LN-C

CT

DD

(CYRIC)

Spread-out Bragg Peak : SOBP
DD SOBP

DD

CT
HSG

DD
3D
PVA-GTA-1

10Gy

LET

SOBP

306y

[1]
cT

CT



ARRE

DNA

3D cT

CYRIC

7
DD
PHITS [2] H
DD
o0 (1 =
&
E;
o5 |_— 3 Gyfmin 4 Gy/min — 5 Gy/min "
KEBRE (]
DD
MeV
T T
1 306 mg/L
SOBP
DD
1.20E+00
1.00E400 EK+EARKRELT LI—R
—— DO
—— H,0 8.00€-01
L]
2% 6.00£01
r
z
4.00E-01
2.00E-01
0.00E+00
5 10 15 20 2 0 ;
JK% il R E [mm)]
mm
- EAR+EARLETLa—R
DNA \ ra
10p m - WL
SOBP SOBP . .
10“ m %1002 Il
7
10p m osss
DD . ' ‘ *%m%& [mm] ‘ ‘ ‘ v
bb SOBP 10 pum
DD
*He °H LET



< >

[1] Hayashi S et al. J. Phys.: Conf Ser 2167 012014 (2022).
[2] Sato et al. J. Nucl. Sci. Technol. 55 684-690.

[3] Takeo Nishitani et al. Journal of Nuclear Science and Technology 59 (2021) 534.



1 0 0 0

Terakawa Atsuki Hosokawa Hibiki Nogami Mitsuhiro Hitomi Keitaro Ishii Keizo 68

Experimental comparison of relative stopping power evaluation between proton CT and x-ray CT 2023
for pre-clinical proton irradiation studies of small animals
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