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A Study on the Tendency of Dose value According to Dose

calibrator Measurement Depth and Volume
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Purpose

It is intended to figure out the errors derived from changes in depth and volume when measuring the

Standard source and *"Tc-pertechnetate by using a Dose calibrator. Then recommend appropriate

measurement depth and volume.

Materials and Methods

As a Dose calibrator, CRC-15Beta and CRC-15R (Capintec, New Jersey, USA) was used, and the

measurement sources were ° Co, 'Ba, *'Cs and *Tc-pertechnetate was also adopted due to its high
frequency of use. The Standard source was respectively measured the changes according to its depth
without changing the volume, in a range of 0 cm to 15 cm from the bottom of the ion chamber.
9mTc-pertechnetate was measured at each depth by changing the volume with 0.1 mL, 0.3 mL, 0.5 mL,
0.7 mL and 0.9 mL Respectively. And the depth range was from 0 cm to 15 cm at the bottom of the

ion chamber.

In the case of Standard source *’Co, '**Ba, *’Cs and 9Q“‘Tc-pertechnetate, there were significant differences

according to the measurement depth(p<0.05). *"Tc-pertechnetate has a negative correlation coefficient
according to the depth, and the error of the measured value was negligible at a depth from 0 cm to

In clinical practice, it is sometimes installed differently than the Standard depth recommended by the

equipment company. If it’s measured at the recommended depth and volume, it could be thought that
unnecessary exposure of the operator and the patient will be reduced, and more accurate radiation exams

Results
7 cm at 0.3 mL and 0.5 mL, and the range of error increased as the volume increased.
Conclusion
will be possible in quantitative analysis.
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A&l ol AR8-3t Dose calibrator= CRC-15R¥} CRC-15p3
eta (Capintec, New Jersey, USA)E A5} tH(Fig. 1). A
Yoat HeaEle osl Qo] TAE0] 9l 1A FE
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Fig. 1. CRC—15R and CRC—15eta Dose calibrator was used for
measurement,
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Fig. 3. Diameter of the Dipper, one of the components of the Dose
calibrator.
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Fig. 4. This is the method used to measure the Standard source.
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Fig. 5. This is the method used to measure the *™Tc—
pertechnetate.
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Table 1. Average activity of Standard source in CRC—15R and CRC—158 eta Dose calibrator (fifteen times: average)

'?;‘:S’ CRC-15R Activity (MBq) C;(;;S Activity (MBq)
57C0 133Ba 137CS 57C0 133Ba 137CS
0 31.39 8.197 6.458 3125 7.974 6.354
1 31.56 8.377 6.492 31.36 8.096 6.413
2 3171 8.515 6.551 31.53 8.958 6.470
3 31.87 8.569 6.573 31.64 8.429 6.497
4 31.95 8.599 6.585 3172 8.432 6.542
5 32.03 8.616 6.591 31.85 8.462 6.549
6 32.04 8618 6.594 31.85 8.492 6.564
7 32.03 8.626 6.596 31.86 8.503 6.569
8 31.92 8.616 6.591 31.85 8.506 6.572
9 3172 8.608 6.566 31.81 8.506 6.554
10 31.38 8.574 6.529 31.69 8.499 6.527
1 31.06 8.497 6.490 31.45 8.462 6.487
12 30.62 8.456 6.388 31.17 8.414 6.418
13 30.08 8.345 6.275 30.71 8.325 6.349
14 29.49 8.162 6.157 30.06 8.196 6.253
15 28.61 7.970 5.964 29.27 8.055 6.080
1) #F41¥(Standard source)S o838 &3 A7} CRC-154 eta®] BFEAY AIZHA 2 th2AA 0 ggd
CRC-15Rof|A 43 k=AY ARHA 5t el H| 3 12 22 (Fig. 7)ol A1+= 0 cmol| A 2 em7}A] 234 5

)-8 wn I (Fig. 6)o) 4] 'Cs, Ba, YCot 0 cmo]]
Al 1 emZ7HA]= SAA 2 FoJRt Zo] 7t QU ek(p<0.05).
Plateaus 12]7] A& 2 cmof|A] 9 em7HA] = 2} A vt
o} HWA] FAA 2 Fofgt 2Fo]7} §lIek(p>0.05). 514
9k 10 cm®] Zlo| R e = ZF Zlold g3 FAKCRE
89J5} zjo)7} BHAsH= =4 Zlo|7) &4 51o] Plateau -

Zrol A A 1= Ath(p<0.05, Table 1).
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Fig. 6. The measurement value of a Standard source that depends
on the depth in the CRC—15R Dose callibrator.

EAA 0 g2 §oJ5t o] 7} 9l Ylth(p<0.05). Plateaus ~12] 7]
AIAEE G923 ecmof| A 9 cm=E FA| 2] & {25k Zpo] 7} ¢l
ATHp>0.05). 10 cm] Zl o] FE= 7} Zlo]d Y- 3HAA] &
AR R [t zfo|7t WAYsh= S Zlo|7t EAste
Plateau -7}l A A 2] ] A tH(p<0.05, Table 1).
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Fig. 7. The measurement value of a Standard source that depends
on the depth in the CRC—15Beta Dose calibrator.

2) ¥"Tc—pertechnetateE ©]-&3+ 2% A7}
#"Te-pertechnetate®] ARSAA F oAl i
(Fig. 8)= 0.1 mLoJ|A] 1 cmof|A4] 7 ecm, 0.3 mL2} 0.5 mLoj|
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Table 2. Average activity of 9ngc—pertechne’[a’[e in CRC—15p eta Dose calibrator (fifteen times: average)

Depth (cm) Activity (MBq)
Volume (mL)

0.1 mL 0.3 mL 0.5mL 0.7 mL 0.9 mL
0 432.0 439.07 439.51 438.2 438.7
1 439.0 438.59 437.07 437.13 438.0
2 439.0 441.0 438.13 438.13 438.07
3 441.07 440.07 439.0 437.07 436.07
4 440.07 441.0 438.07 435.07 433.07
5 440.07 439.53 437.2 433.07 430.0
6 440.07 438.62 434.66 430.13 423.4
7 437.0 436.0 432.7 425.0 419.07
8 435.13 433.0 426.4 419.0 413.0
9 431.0 427.07 420.27 412.4 404.2
10 426.2 421.2 412.0 404.07 392.13
11 420.2 414.27 403.0 393.07 378.0
12 412.07 406.2 393.2 380.07 361.2
13 402.67 393.07 379.07 363.13 341.2
14 390.6 380.27 363.2 343.2 317.73
15 378.4 362.47 343.07 319.07 285.0

A= 0 cmoA 7 cm, 0.7 mLoJA= 0 cmoflA 6 c¢cm, 0.9 o =

mLoJAE 0 cmo)|A] 5 ecmof|A] BAA .2 {-2]8t 2Jo]7}
VFEFLR] QEQETHp>0.05). F=A1 (3} vpzbriz| 2 A4+
7ro A= Plateaus Z12]al 0.1 mLoJA= 0 cm -7k A]
fF-oIst 2po|7} YEPG O & Plateaus 18] G oflA] Hlof
3, 0.7 mLo A= 7 em, 0.9 mLoAE= 6 cm Zlo] o]%o]
s FEHolA Hloft: & wolof we He}
7} 7 A& Plateau 7t0] 0.3 mLe} 0.5 mLoj| A 713
WA EEFTKTable 2).

Plateaus 1

oyt
Fig. 8. The measurement value of a *™Tc—pertechnetate that
depends on the depth and volume in the CRC—15@eta Dose
calibrator.
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%31 Q131 ERPF (Effective Renal Plasma Flow), GFR
(Glomerular Filtration Rate) 5 eFEdo] T Q3 #H Al
QoA AEsl Fof g2k 4l ZHA] 9= A o] ZQFX
2 Qi) A 2 =82 &3] Dose calibrator®] =% 71
]9} Lol W Ae 7ro] SRS orol 1l HASF =7
Zol @ el ol ol M sk Asle] A8
Dose calibrators= CRC-15R¥} CRC-153 eta (Capintec,
New Jersey, USAYE ARESIGIch A¥eze= EEAY
(Standard source) *’Cs, '**Ba, 'CoS ARSI
OJokE. o PMTc pertechnetate S AME-5FGITE E2A
A otk Jzlsto] 0 emFE 15 cmZ7tA] 1 em Zolwic
1538 24331, PTe-pertechnetate?] 7ol = 1 mL =
APl EEAelE BT ol Ane Uaw, S
H3lE 1183}e] 0.1 mL, 0.3 mL, 0.5 mL, 0.7 mL, 0.9 mL
2 7} Zolule} 15514 Z43ch EEMA 7Cs, VBa,
TCoe] Zjole] Wsol Al B Zolo] uhe Al gte] W
Pt BAHCE ot Zjol7h YTHp<0.05). " Te-
pertechnetate™= 7l o]of| wh2 82| W3lo| 4] A gho] =
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-
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CRC-15RQ] EAY v|m = o)A] ¥'Cs, **Ba, YCo
& Plateaus 12]7]| AJZKSE 2 ecmof|A] 9 em7tR]= 2+ A1
oieh HIA] FAK R FOJ7E Atol7E gITHp>0.05).
CRC-153 eta®] A vl o] A= Plateaus 1
7] AIZRE JdL 3 cmol|A] 9 cmE EAF o7 G0t
2}o] 71 §19THp>0.05). ™ Te-pertechnetate] ~12fZ= 0.1
mLoJA] 1 emof|A] 7 cm, 0.3 mLe} 0.5 mLoflAl= 0 cmof| 4]
7 em, 0.7 mLoJA= 0 ecmo)|4] 6 cm, 0.9 mLoj|A]= 0 cmo]]
A5 cmof| A BAHOR Folgt zpolzh thehbA] kopct
(p>0.05). 2 AGE E3] YRS YAE SAjolA FY
AU A= E R A Hart o QAL 98] Al
=Y e e 3 T ‘21‘”1‘% l=0]°ﬂ w2 s}
7} 71 AL Plateau®] F1710] 0.3 mL &2 0.5 mLo] £F
©2 0 cm o4 7 em®] ZloJof|A ST, HAE 24
gto g 29U 4 & A= Alrdrh 224U Aol
= & A5t9] Aol whef AEjuict Plateau®] ®sk7L 74
A2 2] Zolol A A A SAsk= Aol Fasitt
T AZECE ZA3 L7HS oA AQFEA A= AAE A
Yot HAate] FAFY 9 FAFARE 29 A5
=ol=tl ojux] & ZHoletal Ag7ZtErct
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