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Development of an anatomically realistic phantom for in vivo dosimetry using
polymer-gel dosimeter
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We have developed an anatomically realistic phantom using a polymer-gel
dosimeter with tissue equivalence and dosimeter, especially a mouthpiece type phantom that enables
oral fixation and in-vivo dosimetry to prevent oral mucositis caused by the scattering from dental
alloys in head and neck radiotherapy.

The mouthpiece type phantom was stabilized in shape by adding agarose, which has a higher melting
point than gelatin, and the coherency in the oral cavity and the strength to withstand body
temperature were evaluated by CT images and strength tests, and the dose response of the phantom
were also investigated.

As a results, an appropriate amount of agarose helped maintain the strength of the mouthpiece type

phantom and prevented it from dissolving at body temperature. It was also shown that the dose
response of the mouthpiece tyﬁe phantom was able to obtain a three-dimensional dose distribution by
in-vivo oral dosimetry in the prescribed dose level of head and neck radiotherapy.
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Table 1 Compositions and weight ratios of the mouthpiece-type polymer-gel and PAGAT
dosimeters?.

Component Mouthpiece-type polymer- | PAGAT dosimeter (wt %)
gel dosimeter (wth)

Water 91.3-93.3a/84.8-92.8b 88.9

Acrylamide 3.0 3.0

BIS 3.0 3.0

Gelatine - 5.0

Agarose 0.5-2.5a -

THPC 0.2 0.1

MgCl, 0-8.0b -

a In an experiment to evaluate the coherency of the strength with the difference in
the agarose content, the amount of water varied between 91.3 and 93.3. Then, MgCl, was
not added.

B In the dose-response evaluation for the difference in the amount of MgCl. added, the
amount of water varied between 84.8 and 92.8. Then, a fixed amount of agarose (1.5
wt%) was added.
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Fig. 12.(a) Mouthpiece-type polymer gel dosimeter. (b) Mouthpiece-type polymer gel
dosimeter formed to fit a dentition model, and it was located to the dentition model-
like. The CT images of (c) axial and (d) Coronal view obtained under the conditions of
(b). 1t was removed to exclude an artifact from the dental metal in the scan.
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