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ABSTRACT

In intracavitary radiotherapy, incorrect location of the source can cause excessive dose to normal tissue, so it
is essential to evaluate the location accuracy of the source. In this study, basic research was performed on digital
line dosimeter based on lead (II ) oxide (PbO) to improve analog verification method. Therefore, a polycrystalline
PbO unit cell dosimeter was manufactured and the measurement performance for Ir-192 sources was evaluated.
As a result, the reproducibility satisfies the evaluation criteria of 1.5% with a relative standard deviation of
0.85%. Linearity showed excellent results with a linear coefficient of R? of 0.9998. In the case of distance
dependence evaluation, the power function R* showed 0.9855 for PbO and 0.9974 for diode, and the overall
average difference was 1.66% for PbO and 2.18% for diode. This study presents the basic detection performance
of the polycrystalline PbO dosimeter for the Ir-192 source and can provide basic data in the field of radiation
measurement.
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II. MATERIAL AND METHODS

1. Fabrication of PbO dosimeter
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Fig. 1. Fabrication schematic diagram of unit cell
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2. Measurement setup
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Fig. 2. Measurement setup schematic diagram of unit
cell dosimeter.

A2 AFgAE dHERZVE (Keithley, 6517A,
US.A)E AHE3le] 1 Vium AGS 27Fskith. o]
QAEAFT (LeCroy 62Xi, US.A)E A}-&3}0]
WARY AlEo] 9 F53310H, ACQ AXZE
] (Biopac, Acqknowledge 4.2, Canada)E A}-8-3}
o] F=y 13 At 2HE359I T Table 1S

g A A" AR S BojEth

o

I

Table. 1 Measurement condition

RI source 1r-192

Radiation energy Approximately 370 keV

Dose rate 0.294 Gy/s

Radiation dose 0.1, 0.3, 0.5, 0.8, 1, 3, 5, 8 10 Gy

SSD 1 ~ 12 cm (distance : 0.25 cm)
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3. Evaluation
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III. RESULT

1. Reproducibility

T AT PO AFAS] s bAAS A
7] 98 A S HrlskA ) Fig. 32 PbO Al &
¢} diode®] A ZAIE Ko

2
ol

}
|

)

RSD : 0.32%

10 4 O ————C——

D : o,
0.9 4 RSD : 0.85%

0.8

0.7 4

Normalized intensity

0.6 1

0.5 —e— PbO
—O— Diode

0.4 4

Step

Fig. 3. Reproducibility of PbO dosimeter and diode at
irradiation Ir-192 source.

AN&AA A3} RSDE PbOol A 0.85%, diodeol Al
032%= HAOoZH RSD 1.5% oS BT 7=
3+ T PbO+ diodeol] H]3H 0.53% =< RSDE W
Stk

2. Linearity
ATE ZAMAE weE JgAde dolsr)
4] H NP4 S H7IsAAT Fig 45 A o= =
oA = AP mE AP ANE HAE
PbO A A 2} diode= RZ°] 0.9990
g dss Btk A% F5 7187
N7 =2 v wskg S o, PbOolA] 0.0010,
diode®ll Al 0.0604% diodeo| A =& ZA¥E BT

o i
¥ :_

431



Performance Evaluation of Lead (1) Oxide Dosimeter for Digital Quality Assurance in Brachytherapy

s
-

0 =0.0093D + 0.0604
R’ =0.9996

0 =0.0010D - 0.0247
R?=0.9998

® PbO
©  Diode

Normalized intensity
S = N W A U O N 0 O

0 100 200 300 400 500 600 700 800 900 1000
Irradiation dose [cGy]

Fig. 4. Linearity of PbO dosimeter and diode at
irradiation Ir-192 source.

3. Distance dependence
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Fig. 5. Distance dependence of PbO dosimeter and
diode at irradiation Ir-192 source.
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V. CONCLUSION
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