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Table 1. Composition and measurement results of the various MAGAT polymer gel dosimeters using X-ray CT scanners. r,
standarderror, p-value taken from Origin® (OriginLab Corporation). Minmal detectable dose (MDD) is defined in the text.

10 mM THPC

Composition (% weight) CT-dose Standard Dose
sensitivity r error p-value resolution

MAA Gelatin Water (Gy) (Gy) (Gy)
3 4 93 0.491+0.06 0.9615 0.46084 3.24E-3 43
6 91 0.444+0.07 0.9732 0.34414 1.87E-3 45
8 89 0.338+0.08 0.9938 0.16047 2.08E-4 5.7
6 4 90 0.504=0.09 0.9572 0.50216 0.00381 6.0
6 88 0.509+0.1 0.9674 0.54717 2.53E-3 5.2
8 86 0.526+0.1 0.9743 0.50325 1.76E-3 45
9 4 87 0.859+0.10 0.9889 0.51049 4.96E-4 28
6 85 0.853+0.06 0.9926 0.38957 2.71E-4 34
8 83 0.847+0.06 0.9973 0.2585 5.82E-5 26
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Fig. 1. (a) The averaged image of MAGAT gel dosimeters. (b) The averaged image
of water. (c) The final image subtracted the averaged water image from the avera-
ged MAGAT gel dosimeter image.
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Fig. 2. The Ncr-dose response of MAGAT gel dosimeters using 10 mM THPC with 3% MAA and 4, 6 or 8% gelatin (a, ),
4% gelatin and 3, 6 or 9% MAA (c, g),
mono-exponential function curve and (f~h) are linear function curve (6% MAA and 4, 6 or 8% gelatin,

and 4, 6 or 8% gelatin (b, f),

MAA are not displayed).
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Fig. 3. The Ncr-dose response of MAGAT gel dosimeters for various CT imaging scan parameters. (a) Tube voltage, (b) tube current,

(c) slice thickness.
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Fig. 4. 0cr of MAGAT gel dosimeters using 8% MAA, 9% gelatin, 83% water for various CT imaging scan parameters. (a) Tube

voltage, (b) tube current, (c) slice thickness.
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A Study on Dose Response of MAGAT (Methacrylic Acid, Gelatin Gel
and THPC) Polymer Gel Dosimeter Using X-ray CT Scanner

Jae Yong Jung*, Choong Il Lee*, Jeong Hwan Min*T, Yon Lae Kim*T, Seong Yong Lee®, Tae Suk Suh*

*Department of Biomedical Engineering, School of Medicine, The Catholic University of Korea, Seoul,
TDepartment of Radiologic Technology, Shingu College, Seongnam,
TDepartment of Radiologic Technology, Choonhae Health College, Ulsan,

§Department of Radiation Oncology, Jeil Hospital,

Seoul, Korea

In this study, we evaluated the dose response of MAGAT (Methacrylic Acid Gelatin gel and THPC) normoxic
polymer gel dosimeters based on the X-ray CT scanner. To perform this study, we determined the proper ratio
of the gel composition and acquired X-ray scan parameters. MAGAT gel dosimeters were manufactured using
MAA (MethacrylicAcid) and gelatin of various concentration, irradiated up to 20 Gy. We obtained the 20 CT images
from the irradiated gel dosimeters by using on a Phillips Brilliance Big Bore CT scanner with the various scan
parameters. This CT images were used to determine the Ner—dose response, dose sensitivity and dose resolution
As an amount of MAA and gelatin were increase, the slope and intercept were increase in each MAGAT gel
dosimeter with various concentration of the Ner—dose response curve. The dose sensitivity was 0.38+0.08 to
0.859£0.1 and increased were amount of the MAA was increased or the gelatin was decreased. However, the

change of gelatin concentration was very small compare to MAA. The Dose resolution (

p ") varies considerably

from 2.6 to 6 Gy, dependent on dose resolution and CT image noise. The slope and dose sensitivity was almost
ident verywith the variation of the tube voltage, tube current and slice thickness in the dose response curve, but
the noise (standard deviation of averamalg CT number) was decreased when the tube voltage, tube current and
slice thickness are increase. The optimal MAGAT polymer gel dosimeter based on the CT were evaluated to
determine the CT imaging scan parameters of the maximum tube voltage, tube current and slice thickness
(commonly used in clinical) using the composition ratio of a 9% MAA, 8% gelatin and 83% water. This study
could get proper composition ratio and scan parameter evaluating dose response of MAGAT normoxic polymer

gel dosimeter using CT scanner.

Key Words: MAGAT gel dosimeter, X-ray CT, Ncr—dose response, Scan parameter
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