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2) Dose Calibrator

B ¢to]] AR Dose Calibrator= Hi PET Iof Uj%
¥ CRC—25PET(CAPINTEC, USA, 2013)& AM-31%.2
WA SHHLE 1 uCi~20 CizhA|o|tt,

Fig, 1 H-PET CARE SDD 11(0[84A|AE! Korea,
2015)

Fig. 2 Dose Calibrator CRC-25PET
(CAPINTEC, USA)

B gulle BTy 2 B3 F-18 FDGO| HARS S
SRt 54719 Aeteel 4492 £2% oW = FAIH
== A71AARE ARsI K (Fig 2).
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1. ZAHEoZ0 2F 20 2 E8IF 2

F-18 FDG 10 mCi& 208 71402 103)% 5331 A1}
103] H4t 9.53 mCi, 2= 0.3000.8 RAFE QT
(Table 1, Fig 3).

13] B35 Aloll= A=F 7 10 mCiof| 77k <t 9.91 mCi
7} 2AE Qo B 32y} Zlee2 s sdko] 7k
e Ao® FRIFIH 103] #50A4l= 9.06 mCi= 13]
of| H|3l} 0.85 mCi7} AA EF=E|o] oF 8,6% AFsl &
BNy 7«]_5 g]-o]ﬂoqq.
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Table 1 Measurement outcome of dividing F-18 FDG 10 mCi in every 20 minutes

Division Number Time Average (MCi )
1 — 9.91 £0.02
2 20 min 9.84 10,08
3 40 min 9.78 +0.09
4 60 min 9.71 £0,10
5 80 min 9.62 0,07
6 100 min 9.53 £0,08
7 120 min 9.41 0,08
8 140 min 9.29 +0.04
9 160 min 9.17 £0.10
10 180 min 9.06 0,08
Average 9.53
Standard Deviation 0.300

mCi
10.00 -

9.80 -
9.60 -
9.40 -
9.20 -
9.00 -
8.80 1 —=-20min
860 -
8.40

1 2 3 4 5 6 7 8 9 10
Division Number

Hg. 3 Measurement outcome of dividing F-18 FDG 10
mCi in every 20 minutes

7} 15 mm/min o4 S71HRE HAPF F7HTHFig, 5).

5 mlo| AFATo|A= ZF2Fe] oA 941, 938,
9.24, 9.16 mCi7} SA=EqIc} FFHA= Z12F 0,360,
0.362, 0.433, 0.502% ZA}E|0] 5 ml FAF] 3l B 4
%7} 15 mm/min O[FL R FTIEE HAP SRS &
T USATHFig, 6).
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22 Ao R RISt

X

o
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4. Vial =0 2 @I 2
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el B+ A & 139 Venting?ty] g 9o v

T El
N

:

mCi
10.00 -

9.80 -
9.60 -
940 -

920 - —-3ml

900 1  —g-5ml
8.80

1 2 3 4 5 6 7 8 9 10
Division Number

Fg. 4 Measurement outcome of dividing F-18
FDG 10 mCi using 3 ml and 5 ml syringes

Al Venting 23t 749 22} F-18 FDG 10 mCi& 103] &
T3t

3 ml9 3 F|x 13] VentingZr] H++ 9.53
= Al VentingZtS] B+t 9.84 mCi= A= qlch #5W
2= VentingZ] A/ 7427+ 0,306, 0.082% =74 =tk
(Fig. 7).

5 ml2] 7-¢ Venting /3% 212+ 9,41, 9.78 mCi7} &4
Har, FEHEAE= 7k7E 0,316, 0.10308 RAME QT
(Fig. 8).

T £829] A7) 2% VentingZre] A] 10 mCi A} 2k

o= EFEU
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Fig. 5 Radioisotope measurement outcome according
to changes of division speed using 3 ml syringe

mCi
10.00 1

9.80 -
9.60 -

9.40 -

920 - —&—before filter

9.00 ——afterfilter

8.80
1 2 3 4 5 6 7 8 9 10
Division Number

Fg. 7 Radioisotope measurement outcome of
before and after using Needle filtter with 3 ml syringe

F 3 Il e 23

i

g = 8Jt

o
¥ A

p—

£ o] mhE B ghe FHsto] Hi PET 119] #1500
14&6—}7] o5 s BA Zre TElAL B @A
o] 24 H71E 3 ml FAM|C} 5 mm/min & EF &5 2
B35 2472 242 Polynomial Fitting, Linear Fitting
S ol-gsto] A ks 4AhEshltk(Fig. 9).

A3} Polynomial Fittingo| A& £ Sl ol u=} B
J Ao & [y =9.959 + (—0,046) X % + (—0.005) Xy &
}993L, Linear FittingolAl+= [y = 0.097 X x]& 3}

o] F Wdolxl 283171 4% Linear Fitting Aol A
4‘_% Slap(ooll mhE 2 A [y = 0.097 X 1] &8st
Hi PET Ilo] 27} 4ske] Basioict

APdA BA 7k A8 A 103 BEFoA]= HF 9.53
mCi7h SAEen, B gF 28 5 Ht 10.07 mCiz}
SAEAY, 2EHA = 2 gh 48 #/% 0,304, 0,086

o ol

ol

Jl-LI

O

——speed5 —B-speed10

8.40 -
—a—speed15 ——speed20

8.00

1 2 3 4 5 6 7 8 9 10
Division Number

Fig, 6 Radioisotope measurement outcome according
to changes of division speed using 5 ml syringe

mCi
10.00 1

9.80 -
9.60 -

940 -+

9.20 - —&-heforefilter

9.00 1 —4—afterfilter

8.80

1 2 3 4 5 6 7 8 9 10
Division Number

Fig. 8 Radioisotope measurement outcome of before
and after using Needle filter with 5 ml syringe

o7 zAEYT B 3 He F B4 10 mCi Ao
o 7S HhAbsEko] BEES oF 4= QI9tHTable 2,
Fig. 10).

v. 1 =
£ Qe Hi PET 1 9] TS metate] AEA Azt
Hi PET 11| stel RS 2hual As zlst

ot

JlEmde e Hi PET 18 B3 A A4A7F 2%
HIRI7)E B WANSERS AR F o] A7) 8RS
USIElof S Aol of o] e oA
ARsere] Ato] ofgla F7h Htol wHE AlgAhe] 1A
wfa} 2] H7] Aj7ko] F7kEl= Aotk olefat He 1
9k5}7] 1) Hi PET 117} 7elo] A-8-#|a 9lck, Hi PET
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mCi mCi
10.0 10.04
- = mCi = mCi
97 ~ Polynomial Fit of mCi 99 '\ Linear Fit of mCi
9.8 .\\ . L]
= 9.8
4 .
o7 . 9.7
9.6 haN
N 9.6
9.5+
9.5
9.4+
9.4
9.3
L}
02] 9.3
914 9.2
o] (@) 014 (b)
8.9 T T T T T T T T T T 9.0 T T T T T T T T T T
0 1 2 3 4 5 6 7 10 0 1 2 3 4 5 6 7 8 9 10
Division Number Division Number

Fig. 9 Polynomial Fitting(a) and Linear Fitting(b) for value calculation of correction of error

Table 2 Radiocisotope measurement outcome of before and after applying value of correction of error according to increase
of division number

Before Applying Value of correction After Applying Value of correction
Division Number mCi Division Number mCi
1 9.91 0,04 1 10.02 £0.05
2 9.84 10.08 2 10.03 +0.06
3 9.78 £0.09 3 10.06 £0.09
4 9.71 £0.10 4 10.10 £0.09
5 9.62 10,07 5 10.10 £0.08
6 9.53 +0.08 6 10.11 +0.07
7 9.41 10,08 7 10.10 £0.10
8 9.27 +0.12 8 10.08 £0.10
9 9.17 £0.16 9 10,07 +0.10
10 9.06 +0.15 10 10,06 +0.12
Average 9.53 10,07
Standard Deviation 0.304 0.086
mCi
1020 1 [I= gkt Yaks el 255 913 F-18 FDG 2 Al &
10,00 - t——H/‘_i_i_H__H A o] WARsT, AlZE, Vial Volume(E2FY &)< YAl
0 - 71 upalolet, o] F HA] sl WA eHmC) S
o | Sl 8] el W1 et FA) B e
o = Al A5 Bt
| Wb 2 Qi 7] Qo)A Fekx) A Hi PRT
920 A —a—hefore value of correction .
o] Hahel Hupie 2aix) stgon], A7)0 o
900 | —m-aftervalue of correction ul B2 &n Hlo]| uhE WAL o]ekE 9] HiAlsEFT) Vial

50 Feg QYA s o ATE AFSkr) ol
1 2 3 4 5 6 7 8 9 10 Zldto g A== 9212 WA 3t RAZFS 1

Division Number
skaLat shict
Fig. 10 Radioisotope measurement outcome of before and ol whE A 9P w5 Sl WE A
after applying value of correction of error according to S Grlslgitt 208 7HA0 R 103] B33t A3 A} 13

increase of division number
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*Abstract

Study on Optimized Dispensing of F-18 FDG Auto Dispenser

Bong-Geun Ji"? - Sang-Hun Lee" - Jong-Eon Kim" - Won-Tae Kim" - Tae-Jeong Ji"

D Department of Radiological Science, Kaya University
? Department of Nuclear Medicine, Yeungnam University Medical Center

This is a study on the optimized dispensing of the auto dispenser used for the purpose of reducing the
exposure dose and accurate radiation dose of radioisotope with regard to the PET/CT practitioners. The
research method was to find the optimized dispensing method through evaluating the results according to
the syringe type, dispensing rate, and vial pressure and through the application of corrected values,

As a result of this study, 9.38 mCi has been dispensed on average in the case of 5 ml syringe, and
the reproducibility close to 10 mCi was shown at the dispense of 9.55 mCi in the case of 3 ml syringe.
In the evaluation according to the dispensing rate, the quantity of radioisotope close to 10 mCi was dis-
pensed at the rate of 5 mm/min when the measurement was carried out by increasing the rate by 5
mm/min units in the order of 5, 10, 15 and 20 mm/min ., In the evaluation result according to the vial
pressure before/after the use of Needle filter, it was measured to be 9.53 mCi before use and 9.84 mCi
after use confirming that the dispensing after using Needle filter showed the optimal value, In addition, in
the evaluation of radioactivity before/after the application of corrected values according to the increase in
dispense frequency, it was measured 9.53 mCi before correction and 10,07 mCi after correction confirming
that the value with correction applied was closer to the quantitative value.

Thus, a good optimized method was confirmed to use a 3 ml syringe with dispensing rate of 5
mm/min, to use a Needle filter at dispensing, and to set the corrected value of [y = 0.097 X x| according
to the dispensing frequency of equipment.

Key Words : radioisotope, auto dispenser, optimization, F-18 FDG
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