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Method of measuring the activity of “’Ir radioactive source for afterloading brachytherapy

using well-type ionization chamber and quality assurance of the activity of radioactive source
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1. Sichuan Key Laboratory of Medical Imaging, Key Disciplines of Oncology in Sichuan Province, Nanchong 637000, China; 2. Department
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Abstract: Objective To describe the theoretical basis and specific method of measuring the activity of radioactive source for
afterloading brachytherapy using well-type ionization chamber, and to conduct a verification for the activity of 192Ir radioactive
source. Methods The conversion coefficient between ionization chamber current and '**Ir source activity was firstly calculated
by the calibration factor of well-type ionization chamber system, and then a plan was made to find the effective residence point
for the measurement of '’Ir source activity. The current generated by '**Ir source on the effective residence point irradiated on the
ionization chamber was measured by PTW Unidos E dosimeter and PTW SOURCECHECK 4 & well-type ionization chamber,
and the obtained current was converted into source activity. After 7 months of continuous measurement, paired sample 7-test was
conducted on the measured data and the calculated data for analyzing the differences between two groups of data. Results The
relative deviations between the measured data and the calculated data of newly-purchased **Ir source in Affiliated Hospital of North
Sichuan Medical College were all within +1% in 14 measurements, with a maximum deviation of 0.946%, which met the
requirements of the source activity stability test (within £5%) of WS 262-2017 specification for testing of quality control in gamma-
ray sources afterloading brachytherapy and reached the standard of ”’Ir source activity calibration (within+3%) of AAPM clinical
application. Moreover, the results of paired sample -test showed that there was no significant difference between the measured
data and the calculated data (P=0.665>0.05). Conclusion Well-type ionization chamber can be used to accurately measure '*Ir
source activity. The radioactive source used in Affiliated Hospital of North Sichuan Medical College decays according to the ideal
half-life, with less impurities and high purity.
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Source characteristics
Source strength mGy-m*h™ Ci Date
At calibration 47.080 11.534 14-11-2019 15:03:00
Current 32.402 7938 24-12-2019 10:10:31
Delta 31.18% 39d 19hr Tm 515
Hospital name: chuan bei Date: 24-12-2019 Time: 10:10:51 Page 1of1
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Fig.1 Calculated source activity of planning system
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Tab.1 Well-type ionization chamber parameters
il PTW SOURCECHECK 4n
TS (1) HE G B3 B 172 1.7 MB@~8.5 TBq

(2) R A3% . 120 pA/MBq(1*2Ir)
(3) AP : 200 cc

(4) Bk 444k : T=20 °C .P=101.325 kPa
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Fig.2 Positioning and parameter setting
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Tab.2 Relative error of measured value and calculated value

75 H HEAE/CL MHRE/Ci AXHR22/%
1 05.19 5.650 5.634 0.283
2 05.26 5.290 5.255 0.662
3 06.02 4,953 4.998 -0.915
4 06.09 4.642 4.598 0.946
5 07.14 3.342 3.334 0.246
6 07.24 3.035 3.053 -0.595
7 08.06 2.686 2.707 -0.785
8 08.24 2.269 2257 0.539
9 09.01 2.111 2.101 0.463
10 09.07 1.990 1.980 0.497
11 10.06 1.517 1.524 -0.452
12 10.27 1.246 1.251 -0.369
13 11.07 1.123 1.125 -0.162
14 11.17 1.022 1.022 0.018
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Fig.5 Relative error trend chart

H1 ¢ 2 HR % I Y A,,,, B0 B IS 1) 22 Ak B
ST ) s A A0 1R R R UL AT 6 A I ] 1

(B0 500 FH ey SR, D00 2 (L Bt e ] 728 £ P 0075
AN 1 y=5.638 1, FARH $£0.009 d' 5 HiE
{H BN A=(1n2)/74.2~0.009 34 d"' #1—% . [RIH}, $22 AR 0
AR R EER IR R E N AR LR T KT LT
Wit AL BT b = 2 B B s 1= [ 0 g S 2T 9 7 —
B R, R G0 0 HoH5E 2 3.842 Cio 7EHA
SR AR R B, 70 e S 5 T OR I S AR 5 KO b
T £ 10 YR FF 43 00 Ay 1 Ay P B AR
RETFAE AKX R R 2, MRS RN RS, 4,5 4,
Z R ESRARX R R ME 2 A Gt X (Z=-2.869,
P=0.004) .

<« IIHH
= I

% 5 /Ci
O = NN WWRARAWUNWUO

cuououhouhououo

80 100 120 140 160 180
5[] /d
E6 HEESNEERTTHEAIILLE

Fig.6 Comparison of the decay trend of calculated values and
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Tab.3 Relative deviationof A,,,, andA,,,

F5  A4,,/Ci A4,,/Ci AARE%
1 3.813 3.823 0.262
2 3.811 3.823 0.315
3 3.811 3.823 0.315
4 3.811 3.823 0.315
5 3.811 3.823 0.315
6 3.811 3.823 0.315
7 3.816 3.820 0.105
8 3.811 3.823 0.315
9 3.809 3.825 0.420
10 3.809 3.820 0.289
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