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Micellar gel dosimeters can measure complex three-
dimensional dose distributions. However, they have rarely
been applied to measure radiation other than X-rays. This
article reviews our recent study in which we evaluated the
radiological characteristics of a micelle gel dosimeter for
clinical carbon-ion-beam irradiation. Our results showed
that the positions of the Bragg peak under all studied
conditions coincided with the treatment plan and the
micelle gel dosimeter measurement results. In addition,
chemical species generated during carbon-ion-beam
irradiation were predicted by Monte Carlo simulations.
When the measured and calculated results were compared,
the reaction amount of the micelle gel dosimeter showed a
correlation with the amount of OH radicals generated by

the carbon ion beam.
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Table 1. Composition of micelle gel dosimeter.
Component ~ Weight percent (%)

Water 91.6

Gelatine 4.95

Triton X-100 2.86

CH,Cl, 0.406

Laponite 0.153
LCV 0.00660
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Figure 1.

Experimental set-up and measure-
ment device of gel dosimeter. (a) Experimental
set-up. (b) Measurement device of gel dosime-
ter. ©2021 Radiation Physics and Chemistry
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Figure 2. Comparison of dose distribution
with the dye concentration distribution at
200 MeV/u (shown on the right vertical axis).
© 2021 Radiation Physics and Chemistry
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Figure 3. Irradiation system and fluence ('>C®* 200 MeV/u). (a) XZ plane of irradiation system and

detailed configuration of source, carbon ion beam, PMMA container with gel, showing their size and

material. (b) Zoom of a portion of Fig. 3(a), XY plane at Z = 985 mm. (c) Zoom of a portion of

Fig. 3(a), XZ plane in the vicinity of PMMA container with gel, and its size and material. Isocentre

at X =Y =0, Z = 975. Total history is set as 500,000. Maximum statistical error is 2.5 % in region
of interest (Z: 980 mm to 118 mm, X:—15 mm to 1.5 mm, Y:—0.5 mm to 0.5 mm) and is 8.9 % in all
PMMA containers. © 2021 Radiation Physics and Chemistry
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Figure 4. Formation density of multiple
species during carbon-ion-beam irradiation
based on the calculated LET and absorbed dose
at 200 MeV/u by PHITS. The G value of radi-
cals was evaluated from previous studies®”. ©
2021 Radiation Physics and Chemistry
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Figure 5. Relationship between concentration

of OH radicals and that of crystal violet. The
broken line shows the data applied to a quartic
function. Vertical axis: CV concentration was
calculated from the absorbance reading after ir-
radiation and the molar extinction coeflicient.
Horizontal axis: OH radicals were calculated
from LET for each depth calculated by PHITS
and the G value of radicals was evaluated from
previous studies. © 2021 Radiation Physics and
Chemistry
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