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Three-dimensional dosimetric phantom by
utilization of iodostarch reaction
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This paper deals with a solid dosimetric phantom using the chemical reaction with iodostarch
which gives a three-dimensional dose distribution.

In order to increase the sensitivity against radiation chloral hydrate and sodium chloride were added
to potassium iodide-starch system. A definite quantity of the sample solution (8 ml) was placed in a
test tube and irradiated with 9Co y-rays. After irradiation the absorbancy of the solution was measur-
ed immediately by spectrophotometer (Hitachi 1013 cell, 10x 1040 mm3). Suitable concentrations
of potassium iodide, starch, chloral hydrate, and sodium chloride were 0.01 M, 0.3 g/l, 0.1 and 1.0 M
respectively. The solution was examined for temperature dependency (7-40°C) and percentage depth-
dose in water phantom (2-20 cm).

Subsequently agar was used to form a gel of the solution in a container of acrylic resin (20 20 x
20 cm?®). The container was placed on the table and irradiated by y-ray beam (103 10 cm?).

Results were as follows: .

1. Sensitivity of the solution depended on the temperature and the sensitivity decreased with in-
creasing temperature. The error, however, was within 5%, in the temperature range of 7-30°C.

2. Percentage depth dose in water phantom was approximately the same value as in ionizing
chamber (Radocon 1, probe type 606) above 509%,.

3. When the concentration of agar was 0.1-0.15 g/, a three-dimensional dose distribution was

observed with unaided eye from outside of the container.
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Fig. 1. Coloration after y-ray irradiation for 0.01,
0.1 and 1.0M concentration of chloral hydra-
te, ‘with constant concentration of potassium
iodide and starch
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Fig. 2. Coloration after y-ray irradiation for 0, 0.1
and1.0M concentration of sodium chloride
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Fig. 3. Coloration after y-ray irradiation for 0.001,
0.01 and 0.05M concentration of potassium
iodide
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Fig. 4. Coloration after +y-ray irradiation for 0.1,
0.3, 1.0 and 3.0 g/1 concentration of starch
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Fig. 7. Comparison between isodose curves by ion-
izing chamber and coloration to iodostarch
reaction after 7-ray irradiation
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Fig. 8. Colored phantom applied for the conform-
ation radiotherapy of the uterine cancer

Arrows indicate hollow-out regions of the
urinary bladder and the lumbar vertebra.
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