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= AT e GAAA dElAl Al wlEF A E AH(methacrylic acid, MAA)<
@A (monomen) 2 2t TEAl A AFAE AFEAT. ZEE
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(Respiratory-motion simulator)o] 2 M @Ae} dES X5t GH e}
=29 Aol AR x 2 A% TR AFAE WS £452
o, ZHE-60 HrpAE olgdte AlE A AFAE AVFTEILIEA
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THEA A A=ZFA FA4

2 Aol AR AL AE FFEA A A= AZA2E(300 bloom,
Sigma-Aldrich, USA), WeEl=ZE 2 (Methacrylic acid, MAA, Sigma-Aldrich,
USA), H E2}7] 2 (Tetrakis  hydroxymethyl  phosphonium, THPC,
Sigma-Aldrich, USA)3sto]|==2F = (Hydroquinone, sigma-Aldrich, HQ,
USA), S5 (high performance liquid chromatography, HPLC)S A}-&3}¢]
FdstArh[19] <19 3> 2 AAAAFL wE Fozadd SRTE AA &
9] 86%= ¥ AYES 6%E ¥ol Aetvlo] ¢hds] FE wizbA 7vwoh
Agtelo] ¢hd] FEW &2 FZ(water bath)ol ¥l w7 & o] &35l
S ZTEAE 50 T7HA MM 8] 7hdstdA A E 7 2 o 7bA] awkstqd
o Aotdo] g gfo] HWA tEdE WL =%7F 43 T7hA] awkebd
A BZAA AT WE AeEl §oo
0.05 mM, HEZ7] 2~ 10 mME 57T
231 1024 wiHe 3o

Agel e sfEg A g ad e @Al A fs FobskdaL, stol
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3. WAHA 2A}

WAL 2AE ZYFE-60 (Theratron-780, AECL, Ottawa, Canada) #vhAl

2 Agsh 249e BAS] 9% FE ALYEe BESE ABUlY

g olgstart. £F €% ABACIH et TS Hxsss] A 1A
AR LelEgeh nAl A% Sl FHA A 4@ EBT2 28-S 29

Fo F 44 Fus £49 FuE 2Rt 6>
s

o
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THA A AFgAE ora2d WY FWORFE 2 cm9 ol el
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Gy, 8 Gy, 10 Gy7} ZAFE A dtAdt. 7tza =29 EBT2 259 A$+= Z&
Aol F77F 2 em8l 1A HES SHELS T FAEIATLE 1>
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<E 1> A ZESE s B e A 2 AFA EBT2 45

FAF A

Operation Parameters Specification
Dosimetric tool Gel and Gafchromic EBT2 film
Radiation type Co—60 gamma rays
Delivered dose 5, 8, 10 Gy

Field size 5 X 5 cm?
SSD* 80 cm
Displacement of target +1.5 cm for the x—axis and y—axis

*SSD indicates source—to—surface distance.
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4. 4733t

ZAkE A AEA et A5 B4 flal 3T A71E 83 A(SIEMENS 3T
MAGNETOM Trio a Tim)®} PTW-VeriSoft AXZEQ & A3l A&
JEFAT<2Y 7, 8>

A QA7AL T v AEHE #EE] fdte] 3T Are8dAE o] &5t
o g5t WAool xAlE FHA A AFA= 2=7F R2 o ARk
of B& IS mA7] wjiEel 24413 st A71EE A A A (MR room)ol] X
#oto] B2 Hes st ArleH Iy #9 21 REEALE
(repetition time, TR)& 3000 mseo]il, GAIE x4 o A 7F (echo time,
TE)E 20~140 ms, ¥ 4= 3 mm, #4199 Field Of View, FOV)=
260 x 260 mm?% "HE = A (metrix)E 320 x 320 mm? Y FH 7Y (head

coil)& AHg3tel FFA A EHAMTH 2 cmel HoldM S 58

2
dHe A5t A5 209 dmAN A5 P JANEE

OriginPro 8, Matlabs ©] &3} it}.
Gafchromic EBT2 Z&2 PTW-VeriSoft AXZE9¢o] Zg21=(PTW,
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“m:10
(K
g hu
=
e
o
gh
_]>~
o
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(a) Polymer gel dosimeter of 5 Gy Gafchromic EBT2 Film dosimeter of 5 Gy
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Abstract

MS. Thesis

Dose Distribution of Polymer Gel Dosimeter and

Gafchromic EBT2 Film using Moving Phantom System

Park, Chae Hee
Department of Medical Physics
Graduate School,

Kyonggi University

In radiation therapy, radiation irradiation on normal tissues should be
minimized, considering the movement of organs during respiration. In order
to reduce the damage to normal tissues, the recent studies actively involve
such radiation therapies as respiratory gated radiation therapy, respiratory
breath—holding radiation therapy, and dynamic tumor tracking therapy.

In this study, a polymer gel dosimeter allowing the three—dimensional
dose measurement was used to test whether the radiation dose is correctly
delivered to the organs and tumors, which move along with respiration. As
a comparison dosimetry, Gafchromic EBT2 film(International Specialty
Products; ISP, USA) was used. The gel dosimeter was synthesized by

adding distilled water (high-purity distilled water, HPLC), gelatin,
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metacrylic acid (MAA), hydroquinone (HQ), and tetrakis hydroxymethyl
phosphonium (THPC). The completed gel dosimeter was filled in the
acrylic phantom that was made taking the penumbra width into account.

The polymer gel dosimeter and Gafchromic EBTZ2 film were irradiated
with 5, 8 and 10 Gy using Co-60(Theratron 780, Canada) gamma ray.
The field size was 5 x 5 cm? source to surface distance (SSD) was 80
cm, and the moving distance in motion was *1.5 cm. The imaging of the
polymer gel dosimeter was obtained by MRI, and that of Gafchromic EBT?2
film by film scanner. Using the two images obtained, dose profile and
penumbra width were analyzed and compared.

Ion chamber and the polymer gel dosimeter irradiated with 10 Gy were
compared for their percent depth dose (PDD). It was found that there was
difference of 7.1% in static state and 10.9%6 in moving state, compared to
ion chamber.

For dose profile, the flatness and symmetry were obtained. As for the
flatness, the polymer gel dosimeter and film in static state were the same
within the error range of 3% with 5 Gy and 10 Gy, whereas they
exceeded the error range with 8 Gy. While in motion, however, the
flatness at all doses exceeded the error range. As for the symmetry, the
polymer gel dosimeter and film in static state showed differences of 9.2%6,
34.4% and 11.7% with 5, 8, and 10 Gy, respectively. In contrast, they
showed differences of 12.3%, 7%, and 24.4% while in motion.

In dose distribution, the penumbra of polymer gel dosimeter was smaller
by 1.6 mm with 5 Gy, while the film in static state that was smaller by

3.0 mm and 2.8 mm with 8 Gy and 10 Gy, respectively. In addition, the
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film in moving state was smaller by 2.6 mm with 5 Gy, whereas the
penumbra of polymer gel dosimeter was smaller by 2.7 mm and 2.0 mm at
8 Gy and 10 Gy, respectively. The penumbra of polymer gel dosimeter is
larger by 76.7% on average and that of film by 57.0%6 in moving state,
compared to the static state.

The result of this study showed that when the target is deep in its
location and large in its size, the effect of penumbra is an important factor
for therapy planning. It was also found that the depth of acrylic phantom
affects the target during irradiation. If these problem can be improved, the
polymer gel dosimeter can be evaluated as a useful three-dimensional

dosimetry.

Key-words : polymer gel, moving phantom system, MRI
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