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Stability analysis of calibration factor for absorbed dose in water
(Np.w) in famer type ionization chambers using 10 years historical
data

< v < v s s L3
915N NUWLANAAS* @ 21591 LAUNA © GUIRIL N12929H

annFeEnuuazuzisnen thafid@ing lsmeuagnnamnsal dnnanalng nganwaniuas Ussmealng 10330

Jaruek Kanphet* ¢ Warocha Saenkla e Tanawat Tawonwong
Division of Radiation Oncology, Department of Radiology, King Chulalongkorn Memorial Hospital, Thai Red Cross Society, Bangkok, Thailand, 10330

fFulmarauumAIL: 9780 (MUIRYS | Corresponding author: Jaruek Kanphet (metinee32@gmail.com)
Received: 5 June 2024 | Revised: 23 December 2024 | Accepted: 24 December 2024

Thai J Rad Tech 2024,;49(1):121-128

UNARED

° ' . . I3 | aa o @ a o o T o e v 1y av vo v v aa o
umin: A1 calibration factor (Np,,) WuA AU Ay mszlanuduiusiulsuusd@niungiaenlasunisinueeisans5aad
' & ¥ TR . a a a s < = '
A1 Np,, Tazlfannises #3n3eE (ionization chamber) ludauiisuinssdnemansnIsunngd nsenseangIsgy meazasliday
Waudszunas 1-3 sarde willasnnaounisaiszuisuadisa COVID19 vinlnnsilpuunelunisaauiauianuaidiaantd T
anvazasnasaluusEnlvgiaels vilisasiansunferianueaiadauuasan calibration factor Nianamauulutaanfs
lilddslaauiisy dnguszasanmsdinu: nmsdnuildviinisiasumatauaaanaay faundasan Np, a3 ionization
chamber 2 wlanaanszazian 10 1 3an1ganen: matAlasfiuanuldauwlasiiaundsuasan Np,, 483 ionization chamber 2
N lfnuungauameisdinu Aa FCe5_G uaz FC65_P sauvlaiun 4 ia tae dvualial Np,, ndadutlusnuazliafsnau
W4 ionization chamber waaziTmTuA1a198Y Auddy mansAne: AnulasuulasasAn Ny, agnnalutaetiaandn £3%
o v o @ N o o o A A | o o & o o o AV 1A a ™ sl o g v ' f
yinlmsndulaladnnaan 10 ¥ Fiedsdliatasniwaaudnegs fadumin Windaaliiaunsuazdanunisalivinlis liaunsodsaay
Wiguls |y d@ounisal COVID19 wnaslianuwadiulunisldan Np,, AalUls aguuanis@nun: Famer chamber A7 calibration
factor AaUt19A wladn Useansnwlunisinfedvasinnamusraudinaidnesnin setiu Wwaldinluszeznandsldaunsnga
Windauwisuls Tenauinndt 3 Tluusazsauuninigds fensausaldiiin Famer chamber wianiiuuvinnisTassdlaagnegnsias

AEIARY: ALiNsaauiiey, A Np,, N9aaulfiay, WInded, Wialasauludu

MIFNTHIFNANRA 121 % 49 17UR 1 UNTAN — TWNAY 2567



Stability analysis of calibration factor for absorbed dose in water (n4,w) in famer type ionization chambers

Abstract

Background: The calibration factor (Np,) is animportant value related to the amount of radiation given to patients
receiving radiation therapy. The Np, valueis obtained by sending an ionization chamber to take the calibration
examination at the Department of Medical Sciences Ministry of Public Health approximately every 2-3 years frequently.
Still, due to the COVID-19 outbreak situation, the calibration appointment has been delayed. This makes it necessary to
consider the discrepancy in calibration factor values that may occur during the period that has not yet been sent for
calibration. Objective: This study considered the tolerance values. Historical analysis of Np  values over 10 years of 2
types of ionization chambers. Methods: Analysis of Np, values over 10 years of 2 types of ionization FC65_G and
FC65_P, including a total of 4 ionization chambers that are most used in radiotherapy. Results: Found the change in Np
values was within the range less than +3 % allows us to be confident that throughout 10 years it has a relatively high
stability Conclusion Famer chamber has a relatively constant calibration factor, meaning that the radiation measurement
performance of all chamber is relatively stable. Therefore, it is believed that during the period when the chamber cannot

be calibrated, which may be more than 3 years per round of sending, the Famer chambers can still be used to measure

radiation accurately.
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Stability analysis of calibration factor for absorbed dose in water (n4,w) in famer type ionization chambers

M15199 1 Technical specification 484 Famer type chamber

Cavity volume  Cavity length Cavity Wall Wall Central Water-
(cm?®) (mm) radius material thickness electrode proof
(mm) (g/cm?) material
FC65-G 0.65 23.1 3.1 Graphite 0.073 Aluminum Y
FC65-P 0.65 23.1 3.1 POM' 0.057 Aluminum Y

Poly Oxy Methylene (CH,0)

A1919% 2 A" Calibration factor (Np, . qo) 85U Famer chamber 4 ¥Ta 91T 2009 s 1 2022

Calibration factor: Ny, , 40 (MGy/nC)

Year of
calibration
FC 65-G:2659 FC 65-G: TNC:1700 FC 65-P: 2651 FC 65-P: 912
(Dose 1 :19225) (Dose 1:12827) (Dose 1: 19231) (Dose 1: 9570)
2009 - 47.91 - -
2010 - - - 48.89
2011 - 47.88 - 48.99
2012 - - = -
2013 48.38 - 48.32 -
2014 = = = 49.18
2015 - - - -
2016 48.34 47.86 48.43 =
2017 - 47.95 - 49.28
2018 48.44 - 48.35 -
2019 - 47.95 - 49.40
2020 - - 5 -
2021 - 47.71 - 49.25
2022 48.06 = 48.27 =
Mean + SD 48.31 £ 0.17 47.88 + 0.09 48.34 = 0.07 49.17 £ 0.19
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17N 10 UéwEuiaia Famer Chamber

Percentage difference of Np, ,, oo Values from consecutive calibration (%)

Year of calibration

FC 65-G:2659
(Dose 1:19225)

FC 65-G: TNC:1700
(Dose 1:12827)

FC 65-P: 2651
(Dose 1: 19231)

FC 65-P: 912
(Dose 1: 9570)

2009 -
2010 =
2011 -
2012 -
2013 -
2014 =
2015 -
2016 0.083
2017 -

2018 0.207
2019 -

2020 -

2021 -

2022 0.784
Mean + SD 0.358 + 0.374

Mean + SD (All)

0.199 + 0.204

0.042 0.228 -

0.188 - 0.203
= 0.165 =
0.000 - 0.244
0.501 - 0.304

= 0.165 =

0.186 + 0.045 0.269 +0.078

0.236 +0.193
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Stability analysis of calibration factor for absorbed dose in water (n4,w) in famer type ionization chambers
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percentage difference of Ny, , qo values from initial calibration (%)

Year of calibration

FC 65-G:2659 FC 65-G: TNC:1700 FC 65-P: 2651 (Dose FC 65-P: 912
(Dose 1:19225) (Dose 1:12827) 1: 19231) (Dose 1: 9570)
2009 - - ,
2010 - - -
2011 - 0.063 - 0.205
2012 - - -
2013 - : -
2014 - - 0.5693
2015 - - -
2016 0.083 0.104 0.228 -
2017 - 0.083 - 0.789
2018 0.124 0.062 -
2019 - 0.083 - 1.043
2020 - - -
2021 - 0.417 - 0.736
2022 0.661 -0.103 -
Mean + SD 0.289 + 0.323 0.150 + 0.150 0.131 + 0.086 0.673 + 0.308
Mean + SD (All) 0.336 +0.323
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