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Development of fluorescent gel dosimeter
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In the radiation chemistry, developing chemical dosimeters has been
promoted, especially those that are prepared by gelling aqueous chemical dosimeters that have been
studied for their use in radiotherapy. In the radiotherapy, it is necessary to concentrate the dose
on cancer cells only and to reduce its exposure to the surrounding healthy tissues. Therefore, a
complicated dose distribution has made with developing the irradiation method. Gel dosimeters are
expected to be QA tools for complex dose distributions for only the tissue-equivalent 3D dosimetry,
since the gels are made with water, which is the main component of the human body. The 3D dose
distribution is read by imaging the irradiated gel with a 3D scanner, such as either magnetic
resonance, optical computed tomography. In this research, we have developed a nanocomposite
fluorescent gel dosimeter that enables readout by the fluorometry, which is more sensitive than

absorption method in principle.
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Evaluation of 2D dose distribution
using gel layer containing NC-RFG employing
DHR 123. (a) a photograph obtained by
scanning the inhomogeneously irradiated gel
with a fluorescence gel scanner. (b)
Fluorescence intensity profile at 5 and 1 mm
integration along the vertical axis. (c) Dose
response curve of fluorescence intensity
obtained from 2D fluorescence scanner.
(Maeyama et al., 2019)



(Mochizuki et al., 2020; Watanabe et al., 2020) 2

Maeyama T, Fukunishi N, Ishikawa K L, Fukasaku K and Fukuda S 2016 Radiological
properties of nanocomposite Fricke gel dosimeters for heavy ion beams J. Radiat.
Res. 57 318-24

Maeyama T, Fukunishi N, Ishikawa K L, Fukasaku K and Fukuda S 2017 Organic-Gelatin-
Free Nanocomposite Fricke Gel Dosimeter J. Phys. Chem. B 121 4238-46

Maeyama T, Fukunishi N, Ishikawa K L, Furuta T, Fukasaku K, Takagi S, Noda S, Himeno
R and Fukuda S 2014 A diffusion-free and linear-energy-transfer-independent
nanocomposite Fricke gel dosimeter Radiat. Phys. Chem. 96 92-6

Maeyama T and Hase S 2018 Nanoclay gel-based radio-fluorogenic gel dosimeters using
various fluorescence probes Radiat. Phys. Chem. 151 42-6

Maeyama T, Kato A, Mochizuki A, Sato N, Watanabe Y and Mizukami S 2019 Dose-rate-
independent and diffusion-free nanoclay-based radio-fluorogenic gel dosimeter
Sens. Actuators A Phys. 298 111435

Mochizuki A, Maeyama T, Watanabe Y and Mizukami S 2020 Sensitivity enhancement of
DHR123 radio-fluorogenic nanoclay gel dosimeter by incorporating surfactants
and halogenides RSC Advances 10 28798-806

Watanabe Y, Maeyama T, Mochizuki A, Mizukami S, Hayashi S, Terazaki T, Muraishi H,
Takei H, Gomi T and Shimono T 2020 Verification of dose distribution in high-
dose-rate brachytherapy using a nanoclay-based radio-fluorogenic gel dosimeter
Phys. Med. Biol. 65 175008



10 7 0 3

T. Maeyama, A. Mochizuki, T. Takanashi 1305
Radiation induced degradation of rhodamine 6G and 7-Diethylamino-4-methylcoumarin in nano-clay 2019
gel for use in dosimeter
Journal of Physics: Conference Series 12045
DOl
10.1088/1742-6596/1305/1/012045
Takuya Maeyama, Ayumi Kato, Anri Mochizuki, Naoki Sato, Yusuke Watanabe, Shinya Mizukami 298
Dose-rate-independent and diffusion-free nanoclay-based radio-fluorogenic gel dosimeter 2019
Sensors and Actuators A: Physical 111435
DOl
10.1016/j .sna.2019.06.015
Maeyama Takuya Hase Shinnosuke 151
Nanoclay gel-based radio-fluorogenic gel dosimeters using various fluorescence probes 2018
Radiation Physics and Chemistry 42 46
DOl
10.1016/j - radphyschem.2018.05.009
68
LET MR 2019
RADIOISOTOPES 267-276

DOl
10.3769/radioisotopes.68.267




Maeyama Takuya Ishida Yasuhiro Kudo Yoshihiro Fukasaku Kazuaki Ishikawa Kenichi L. 146
Fukunishi Nobuhisa
Polymer gel dosimeter with AQUAJOINT as hydrogel matrix 2018
Radiation Physics and Chemistry 121 125
DOl
10.1016/j - radphyschem.2018.01.014
Maeyama Takuya Fukunishi Nobuhisa Ishikawa Kenichi L. Fukasaku Kazuaki Fukuda Shigekazu 121
Organic-Gelatin-Free Nanocomposite Fricke Gel Dosimeter 2017
The Journal of Physical Chemistry B 4238 4246
DOl
10.1021/acs. jpch.6b11936
37
2017
99 106
DOl
10.11323/jjmp.37.2_99
Mochizuki Anri Maeyama Takuya Watanabe Yusuke Mizukami Shinya 10
Sensitivity enhancement of DHR123 radio-fluorogenic nanoclay gel dosimeter by incorporating 2020

surfactants and halogenides

RSC Advances

28798 28806

DOl
10.1039/d0ra02717k




Watanabe Yusuke Maeyama Takuya Mochizuki Anri Mizukami Shinya Hayashi Shin-ichiro Terazaki 65
Tsuyoshi Muraishi Hiroshi Takei Hideyuki Gomi Tsutomu Shimono Tetsunori

Verification of dose distribution in high-dose-rate brachytherapy using a nanoclay-based radio- 2020
fluorogenic gel dosimeter

Physics in Medicine & Biology 175008 175008

DOl
10.1088/1361-6560/ab98d2

24 2 7

MRI

2020

2020

3D

2020




81

2020

T. Maeyama, A. Mochizuki, N. Fukunishi, K. L. Ishikawa

Preliminary investigation of nanoclay gel-based fluorescent gel dosimeters under carbon ion beam

8th Asia Pacific Symposium on Radiation Chemistry (APSRC2020)

2020

2020

2019




2019

LET

2019

1921r

2019

2019




Deformable gel dosimetry

2019

66 123

62

2019

NC-FG

62

2019

Anri Mochizuki Takuya Maeyama

Radiological properties of coumarin derivative fluorescent gel dosimeter

The 19th International Conference on Solid State Dosimetry (SSD19)

2019




Anri Mochizuki Takuya Maeyama

Fluorescent gel dosimeter using 7-diethylamino-4-methylcoumarin: Effects of radical scavengers on radio-degradation yield

16th International Congress of Radiation Research (I1CRR2019)

2019

Takuya Maeyama Ayumi Kato Anri Mochizuki Yusuke Watanabe Shinya Mizukami

Nanoclay gel-based radio-fluorogenic gel dosimeters using Dihydrorhodamine 123

16th International Congress of Radiation Research (I1CRR2019)

2019

K_.Eguchi Y._Watanabe S.Mizukami T.Maeyama S.Hayashi T.Gomi

A Verification of High-Dose-Rate Brachytherapy Dose Distributions for Prostate Cancer with a VIPET Polymer Gel Dosimeter

American Association of Physicists in Medicine 2018 Annual Meeting (AAPM 2018 )

2019

T. Maeyama A. Mochizuki T. Takanashi

Radiation induced degradation of rhodamine 6G and 7-Diethylamino-4-methylcoumarin in nano-clay gel for use in dosimeter

10th International Conference on 3D and Advanced Dosimetry

2018




2D

2018

2018

T. Maeyama

MRI-based Gel Dosimeter for Heavy ion Beam Cancer Therapy

International Congress on Pure & Applied Chemistry (ICPAC) 2018

2018

2017




10 (AKPS2017)
2017
0
2
2019-157190 2019
PCT/JP2018/036694 2017

(Yogo Katsunori)

(30424823)

(13901)




