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Optical CT for polymer gel dosimetry: three-dimensional measurement of absorbed
dose using a polymer gel dosimeter

Kazuya Nakayama , Takenori Kobayashi*, Takuya Wada® , Akihiro Takemura

Abstract

We have fabricated and evaluated a prototype optical CT for a polymer gel dosimeter that
measures the amount of irradiation of radiation in three dimensions. The unirradiated gel
was virtually transparent, but became increasingly opaque (milky white) with irradiation
dose as the number density of scattering microparticles increased. The absorbed dose could
be estimated in three dimensions by quantifying the opaque region. Here, we discuss basic
characterization and performance studies of the prototype optical CT scanning system for
polymer gel dosimetry. The prototype optical CT consists of a drive system that rotates the
gel sample, a USB camera, and a single-board computer that controls these devices. The gel
sample is rotated 1.8° per step. The single-board computer takes a picture (projection image)
of the sample at every step using the USB camera. A micro-SD card can record all projection
images. Tomographic images (2D maps of optical attenuation coefficients) can be obtained
from the projection images using the filtered back projection. It was confirmed that the pixel
value of the tomographic image depends on quantity of radiation. Each part of the prototype
optical CT can be removed to measure samples of various sizes. However, adjustment of the
sample and the USB camera position are important problems to be resolved in future studies.
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