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The development of three-dimensional gel dosimeters
for dose evaluation in radiotherapy has been vigorously
carried out. In particular, optical CT-based radiochromic
gel dosimeters are attracting attention for their conve-
nience. Recently, PVA-I and PVA-GTA-I radiochromic
gel dosimeters utilizing the color development caused
by the complex formation of polyvinyl alcohol with
iodide were proposed. This paper reports on their basic
characteristics.

Keywords: radiochromic gel dosimeter, polyvinyl alco-
hol, iodide, reusable, optical CT
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Table 1. Compositions of PVA-I and PVA-
GTA-I gels prepared in this study. The concen-
trations of water, PVA and GG are in weight
percent (wt%). The additives were added on a
molar basis into a constant amount of water (per
1000 g). For convenience, this is represented by
M (mol/1000 g H,O).

Base solution(100 wt%) PVA-I PVA-GTA-1
Water 98.6 wt% 90.0 wt%
Polyvinyl alcohol (PVA) 1.0 wt% 10.0 wt%
Gellan Gum (GG) 0.4 wt%
Additives
Potassium iodide (KI) 100 mM 100 mM
Fructose 100 mM 100 mM
Glutaraldehyde (GTA) 10 mM
Glucono-¢-lactone (GDL) 100 mM

Figure 1.

Samples irradiated at 0 Gy-25 Gy.
(Reprinted with some modifications from
Ref. 19, with the permission of Elsevier publish-
ing)
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Figure 2. Absorption spectra of the samples ir-
radiated at 0 Gy-25 Gy. (Reprinted with some
modifications from Ref. 19, with the permission
of Elsevier publishing)
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Figure 3. Dose-response of PVA-I and PVA-
GTA-I gel dosimeters irradiated at up to
25 Gy. (Reprinted with some modifications
from Ref. 20, with the permission of IOP pub-
lishing)
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Figure 4. Dose-response of PVA-I gel dosime-
ter irradiated at up to 200 Gy and the sample pic-
tures. (Reprinted with some modifications from
Ref. 19, with the permission of Elsevier publish-
ing)
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Figure 5. Dose-responses for 3 days after irra-
diation. The data points almost overlap, respec-
tively. (Reprinted from Ref. 19, with the per-
mission of Elsevier publishing)
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Figure 6. Dose-rate dependence of PVA-I and
PVA-GTA-I gel dosimeters for the absorbance
at the same dose (10 Gy). (Reprinted with some
modifications from Ref. 20, with the permission
of IOP publishing)
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Figure 7. Temporal stability of the dose distri-
bution in the half-irradiated PVA-I gel dosime-
ter. (Reprinted with some modifications from
Ref. 19, with the permission of Elsevier publish-
ing)
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Figure 8.

PVA-I gel dosimeter irradiated with
a relatively intricate dose distribution (left), and
its processing image (right).
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Figure 9. Absorption spectra of non-irradiated
PVA-GTA-I and PVA-I gel dosimeters immedi-
ately after initialization (annealing). (Reprinted
from Ref. 20, with the permission of IOP pub-
lishing)
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