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ABSTRACT

Received: May 15, 2023.
High dose rate brachytherapy is a cancer treatment that intensively irradiates radiation to tumors by inserting
isotopes with high dose rates into the body. For such a treatment, it is necessary to deliver an accurate dose to
the tumor tissue through an accurate treatment plan while delivering only a minimum dose to the normal tissue.
Therefore, it is very important to check the location accuracy of the source through accurate Quality Assurance
(QA) in clinical practice. However, since the source position is determined using a ruler, automatic radiographer,

video monitor, etc. in clinical practice, it yields inaccurate results. In this study, a semiconductor dosimeter using
CsPbLLBr and CsPbIBr, was fabricated. And, in order to analyze whether it is more suitable for the relative QA

e,
ZHRuler)Ht AR AFR

L E{(Video monitor)

dosimeter for brachytherapy device among the two materials, the radiation detection ability of each was compared
and evaluated. In order to evaluate the radiation detection ability in brachytherapy, the reproducibility and
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linearity of the two materials were evaluated in "IR. In the reproducibility evaluation, CsPbI,Br presented a
Relative Standard Deviatio(RSD) of 0.98% and CsPbIBr; presented an RSD of 3.45%. In the linearity evaluation,
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as 0.9994. As a result of the evaluation, it was found that CsPbl,Br was more stable in radiation detection while
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the coefficient of determination (R?) of CsPbI,Br was presented as 0.9998, and the R* of CsPbIBr, was presented
satisfying the evaluation criteria in the dosimeter manufactured in this experiment. Therefore, CsPbl,Br material
Quality Assurance(QA)7}
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is suitable for application as a relative dosimeter for radiation detection in brachytherapy devices.
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II. MATERIAL AND METHODS

1. Fabrication of Film Dosimeter
B AFedME AFAE A7 {8k Csl
(99.9% pure, CERAC, U.S.A.), CsBr(99.999% pure,
Sigma-aldrich, U.S.A.), Pbl»(99.999% pure, Kojundo
Chemical Laboratory, Japan), PbBr,(99.9% pure, Sigma
-aldrich, U.S.A) £S5 AMESIITE A A %o
AgE BAES MR TS ANA %3 AL
Atk EFAEL Dimethyl sulfoxide &80l &3f3}o]
& WHEo] ARESRAITh 1 o] §go]l w2
CsPbl,Br &2 Csl, CsBr, Pbl,, PbBr, mol &5
1:05:1:05H&=2 Egste] A3 Br of
& 3ol & CsPbIBr, &4 Csl€} PbBr, mo

1 &
NS 1: 12 E5ste] AT AAdE EHEL
1 3

150°C %= 7Hdete] 28 AL 22 &
B2 5A Zol ztzte]l Z4S FHIsIT o] $
PIB 25 A-83ste] Z4zte] B &4 5 Polyvinyl
butyral HRQIT e} E3tsta n2A AY F AEFH
Three roll mill &S 303] o] =33}l t}. =27
2gH E4L 1 em x 1 ecm W4, 150 um F719]
£l Screen printing WHOE EXFHF oW QB
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(a) CsPbBrl, (b) CsPbBr,l

Fig. 1. Fabrication relative dosimeter. The left is a
relative dosimeter fabricated based on CsPbBrl,
material(a). On the right is a relative dosimeter

fabricated based on CsPbBr;l material(b).

2. Experimental Set-up

AFA L] RS §54& H7hetr] AAsiA AFER
Hl = 2XA%EE YA X S 7](High dose  rate
brachytherapy equipment,
Stockholm, Sweden)°| ™, AL-&8 AdL 1 A 9o]
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%] 5. A 8] A] 2~ ¥l (Radiotherapy ~ treatment  planning
system, PLATO 14.26, Stockholm, Sweden)= A}-8-3}
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AT 5 A7 52 853517] $1549] Electrometers
(6517A, Keithley, USA)$®} Oscilloscope (WaveSurfer
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Fig. 2. Experimental set-up. Each electrode of the
dosimeter was connected to the electrometer and the
oscilloscope. The source was fixed at a position 1 cm
above the dosimeter.
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3. Dosimeter Parameter Evaluation
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Table 1. experimental condition

Material CsPbI>Br, CsPbIBr;
Source 192y
Position 1 cm
intensity 100 cGy

Reproducible irradiation count 10 times at 100 cGy

10, 30, 50, 100, 300,
500, 800, 1000 cGy

Linearity radiation intensity

I. RESULT

1. Reproducibility
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Fig. 3. Graph showing normalized reproducibility of
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Fig. 4. Graph showing normalized linearity of
CsPbBrl, and CsPbBr,l dosimeters.
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V. CONCLUSION
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