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Challenge to elucidate and optimize the radiation sensitizing effect of gold
nanoparticles by quantum life science approach
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Radiation effects on metals, such as gold nanoparticles, was investigated to

improve the results of radiotherapy for intractable cancers. Observation of gold particles In
cellular microstructure was delayed due to damage to an ultra-high voltage electron microscope
caused by the great earthquake, and proton irradiation experiments using gold nanoparticles that can
be administered into the body were not conducted during the period due to the intermittent issuance
of a state of emergency declaration and priority measures to prevent spread of the COVID-19. In
relation to the interaction between metals in the body and radiation, we published papers on proton
therapy for pediatric cancer, in which the radiosensitizing effect of gold particles is expected to
be clinically applicable, and on a comparative studz of the effects of proton beams and carbon ion
beams on implantable medical devices such as pacemakers, respectively.



2014~2016

CT

DNA

CT

Geant4

CT



CT

2018 9
2019

2020

Particle Therapy Co-Operative Group PTCOG Conference
Journal of Radiation Research

Japanese Journal
of Radiology



4 4 0 3

Takayuki Hashimoto, Shinichi Shimizu, Seishin Takao, Shunsuke Terasaka, Akihiro lguchi, 60(4)

Hiroyuki Kobayashi, Takashi Mori, Takaaki Yoshimura, Yuto Matsuo, Masaya Tamura, Taeko

Matsuura, Yoichi M. Ito, Rikiya Onimaru, Hiroki Shirato

Clinical experience of craniospinal intensity-modulated spot-scanning proton therapy using 2019

large fields for central nervous system medulloblastomas and germ cell tumors in children,

adolescents, and young adults

Journal of Radiation Research 527-537

DOl

10.1093/jrr/rrz022

Hashimoto Takayuki Demizu Yusuke Numajiri Haruko Isobe Tomonori Fukuda Shigekazu Wakatsuki 15 Nov 2021

Masaru Yamashita Haruo Murayama Shigeyuki Takamatsu Shigeyuki Katoh Hiroyuki Murata

Kazutoshi Kohno Ryosuke Arimura Takeshi Matsuura Taeko Ito Yoichi M. Japan Radiological

Society multi-institutional study group

Particle therapy using protons or carbon ions for cancer patients with cardiac implantable 2021

electronic devices (CIED): a retrospective multi-institutional study

Japanese Journal of Radiology 1-9

DOl

10.1007/s11604-021-01218-1
58 2
2021
89-93

DOl




Hashimoto Takayuki 19 Feb 2022

In reply to “ Comment on “ Particle therapy using protons or carbon ions for cancer patients 2022

with cardiac implantable electronic devices (CIED): a retrospective multi-institutional

study” ”

Japanese Journal of Radiology 1-2
DOl

10.1007/s11604-022-01253-6

3 2 1

Takayuki Hashimoto, Takashi Mori, Seishin Takao, Yuto Matsuo, Masaya Tamura, Taeko Matsuura, Rikiya Onimaru, Hiroki Shirato,
Shinichi Shimizu, Hidefumi Aoyama

Dose-volume statistics comparison of pediatric intensity-modulated proton therapy sparing the inner ear and parotid and X-
ray therapy for whole brain

PTCOG

2020

63

2021

Wow 051

2022




(Yonezawa Tetsu)

(90284538) (10101)
(Sibayama Tamaki)
(10241564) (10101)




