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2.1 OSL A#A|e] 54 (Characteristic of OSLDs)

Fig, 1% @AS(TLH FA= (0S| &gk 2334
<= 73] fste] de AL = Al HYE
WA A3 one trap one recombination center model,
OTOR) REl& HojFEr}, o] »de shto] Efiy) st
o] A FHE w8 A olFHH 2 oE Ao
3FITH12l, WA 5 oo ouRA] gl o3l 7FHAk
Y (valence band)®] A7} EFY FH= of7] gt} o]
el o] Al=o] glom 3] Ll Bt A&EHE
e g 3 el (meta-stable state)ol] A FHAgE 2] F-olx
7FIAE Ade A5 o Efle] dAAES A=
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e A FHAok Aoz s wEgith o714
A Aol ofgh W3-8 TLol2} shal FAf=o) ofgh g
< OsLolg} gith, o] wf WEEe FFS SHsHHE WAL
AFE F7re 7 Jom wgk rpdel 21s vhEA
sto] Ao AHE BN + ek

2 H_ 10 Conduction band
7 9 Heat
42 Light %&L}
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and charge
separation 8+
5¥ "3 E2 Light emission
3 \alence band

Fig. 1. A schematic diagram of the energy levels of a crystalline ma-
terial that sustains thermo-luminescence or optically stimu-

lated luminescence,

OSL XA Al=Hle  FAZ7](Microstar  reader,
LANDAUER, USA)9} ALOsC 227} W 9x9x1.5
mm® TFZe Zel2xE #Z(Nano DOT, LANDAUER
Inc,, USA)S 2 TA=o] UATHFig. 2). F=7]= 300
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cGyE ZFsh= % oA B34 24 (non-lin-
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olgt g AdA=o] Jlom Azl dAEHE A=A
7HA AAE 228 & Qo] AR HAdS st
aefstsict. 3 Ak, FAARk] vt ¢ opfet o
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2 22 FEAAS 7.29 FAksHH[16] BE7)e] 1
43} LED 30 2XE] 540 nme] FAZFE 718 uf vt
Z 5= "o 3748 420 nm o]t} o] JAoA] AT
T E dUA HYE 5 keVAllA] 20 MeVZFA| 2 B 1L Z]
W& A de] S4o] 7hsdklar £2% mivte] R
skg 7HAAL e 1.6% olue] oAl|A] 545 7HA
A g 3 F BHuE FEA%S H4 10 Gy
oA Hll 1500 cGyZ7FAo]aL 1 3] A& 300 cGy o3}l
A FdwFel digt A8 A (linearity)2 7HAIL A o™
1 o] ol XM= kel tigh v ¥ d(non-linearity)S 1l
A F J=F =Hol QUSlrH12-14],
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Plastic packet

Fig. 2. The InLight OSL dosimetry system, The MicroStar reader is
a compact, lightweight, portable reader. OSLDs are plastic
discs infused with crystals of ALO;:C and little build-up in
device itself.

2.2 OSL A%Ae] 27 (Calibration of OSLDs)

2 7oA AREE 958 ¥ 7HE7]1(ONCOR Im-
pression, Siemens, Germany)+= A19-Z3t A2l (source-
to-axis distance, SAD) 100 cm, ZAPHS] =717} 10x10
em® &1 1) XA oA T2 A1FH ZololA 1 U
@2l (monitor unit, MU) & 1 cGy2] S50 AT
T5 wAE QUeH17. 2 Aol gk EellM 71EH
Zlol= 6 MVl 10 MV XAl thske] 242t 1.5 cm B
2.5 cm oJt},

Fig. 32 OSL Ad#Ale] wAL 9A7t 71skebd 725
HojErh, OsL Aol wgs sl Zeh=y Al
IAANH(RW3 slab, PTW, Germany) W 7|3 zlo]d
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7 A O 7153 Zolel oA 20 em 2o 71A]
5 cm T2 OSL AHAIE o]83te] A8t Wyt
= BAS Hdld=ke digh S zlo|MFe] n|= Aot
Zo| ekl B g5 v watr}, Jursinic[13]3} Reft[14]1%=
ZAF & OSL &A= 8 & o] A58 Z1S Asta
A7) el S FEAE fI8te] AR F 5 E ol
ol #=57 Adlete] S5kt 2%, AuA|, dE
o]&A12,13,151% FEATbel wE 2T 7FAEIHI0,
121, A2kl gk osL AdA 2 A g A3, 17-20]
59 =L B dAtold == wEel] B T
A AlLlskct.

Radiation source

SsD

Radiation field
(10 x10cm?)

— SAD =100 cm —

Solidwater slabs
e —1— 0.5cmbolus

L OSLDs (nano Dot)

Solidwater slabs

Fig. 3. Geometry for OSLDs calibration, Thickness of solid water
slabs depends on energy; 1.0 cm for 6 MV X-ray, 2.0 cm
for 10 MV X-ray, respectively.
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SAA(Fig. 49 @)F AldW(sagittal plan)S 7|52
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PTV(planning target volume)o] U 13 XFA] 180
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Fig. 4. Location of dose measurements points where the optically
stimulated luminescence dosimeters (OSLDs) and diode de-
tectors were attached: (D 3 cm from the isocenter of the top,
@) the isocenter, 3 3 cm from the isocenter of the bottom,
Skin dose distribution in the measuring point is shown at

right.
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Table, 1. Calibration Factors of the Optically Stimulated Luminescence Dosimeters (OSLDs) Used in This Study.

Energy Min Max Madian Average STD Calibration
MV) (cGy) (cGy) (cGy) (cGy) %) factor(avg,)
6 99.51 101.93 101.36 101.17 +0.6292 1.17
10 99.46 102.63 101.38 101.28 +0.8928 1.28
* the standard deviation
120 1
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Fig. 5. Comparison of the percent depth dose (PDD) in RW3 solid dry phantom for the optically stimulated luminescence dosimeters (OSLDs)
and the treatment planning system (TPS) in water. The TPS beam data were acquired by ionization chamber (0.125 cm?).
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=] HRAFS 74 A FEE @, @, @ H
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T AUAgTE
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Table, 2. Comparison of Skin Dose Measurement Using the Optically Stimulated Luminescence Dosimeters (OSLDs) and Diode Detectors with

the Planned Dose from the Treatment Planning System (TPS).

Measurement point (No.)

Planned dose (cGy)

Measured dose

OSLDs (cGy) Diodes (cGy)

3cm from the top (D) 41.84 + 0.63%

44.37 + 1.45%

+

Isocenter ()

3cm from the bottom () 47.74 + 1.51%

42.70 + 0.64% 42.32 + 0.62%

4492 + 1.83% 4497 + 1.64%

48.77 + 1.63% 49.09 + 2.35%
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Fig. 6. Comparison of surface dose measurement using optically stimulated luminescence dosimeters (OSLDs) and diodes: (a) 3 cm from the

isocenter of the top ,
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(b) the isocenter, (¢) 3 cm from the isocenter of the bottom,
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Measurement of Skin Dose for Rectal Cancer Patients in Radiotherapy using
Optically Stimulated Luminescence Detectors (OSLDs)
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Abstract - This study used the optically stimulated luminescence dosimeters (OSLDs), recently, received the revaluation of usefulness
in vivo dosimetry, and the diode detecters to measure the skin dose of patient with the rectal cancer. The measurements of dose
delivered were compared with the planned dose from the treatment planning system (TPS). We evaluated the clinical application of
OSDs in radiotherapy. We measured the calibration factor of OSLDs and used the percent depth dose to verified, also, we created the
three point of surface by ten patients of rectal cancer to measured. The calibration factors of OSLD was 1.17 for 6 MV X-ray and 1.28
for 10 MV X-ray, demonstrating the energy dependency of X-ray beams. Comparison of surface dose measurement using the OSLDs
and diode detectors with the planned dose from the TPS, The skin dose of patient was increased 1.16 ~ 2.83% for diode detectors, 1.36
~ 2.17% for OSLDs. Especially, the difference between planned dose and the delivery dose was increased in the perineum, a skin of
intense flexure region, and the OSLDs as a result of close spacing of measuring a variate showed a steady dose verification than the
diode detecters. Therefore, on behalf of the ionization chamber and diode detecters, OSLDs could be applied clinically in the
verification of radiation dose error and in vivo dosimety. The research on the dose verification of the rectal cancer in the around
perineal, a surface of intense flexure region, suggest continue to be.

Keyword : In vivo dosimety, Diode detector, Optically stimulated luminescence (OSL), Dose verification
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