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A Study on the Usefulness of Auto Dispenser and Optimized
Dispensing Method

JeoungEun Lee, Hosung Kim, Jaekwang Ryu and Wooyoung Jung
Department of Nuclear Medicine, Asan Medical Center, Seoul, Korea

Purpose: Recently, there is an increase of the number of hospitals using auto dispenser to reduce occupational
radiation exposure when drawing up of the "F-FDG dose (5.18 MBqg/kg) in a syringe from the dramatic high
activity of "®F_FDG multidose vial. The aim of this study is to confirm that using auto dispenser actually reduces
the radiation exposure for technologists. Also we analyzed the reproducibility of auto dispenser to find
optimized dispensing method for the device. Materials and Methods: We conducted three experiments.
Comparison of radiation exposure on chest and hands: The chest and hands exposure dose received by
technologists during the injection were measured by electronic personal dosimeter (EPD) and ring TLD
respectively. Reproducibility of dispensed volume: We draw up the normal saline into 5 and 2 mL syringe using
auto dispenser by changing the volume from 1 to 15 mm for 5 times in the same setting of the volume. The weight
of 5 normal saline dispensed from the device at same volume was measured using micro balance and calculated
standard deviation and coefficient of variation. Reproducibility of dispensed radioactivity: We dispensed 362.6
MBq+10% of "F-FDG in 5 and 2 mL syringes from the multidose vial of different specific activity. In the same
setting of volume, we repeated dispensing for 4 times and compared standard deviation and coefficient of
variation of radioactivity between 5 syringes. Results: There was significant difference in the average of chest
exposure dose according to the dispensing methods (P<0.05). Also, when dispensing "®F_FDG in manual
method, exposure dose was 11.5 times higher in right hand and 4.8 times higher in left hand than in auto method.
In the result of reproducibility of dispensed volume, standard deviation and coefficient of variation shows
decline as the dispensing volume increases. As a result of reproducibility of dispensed radioactivity, standard
deviation and coefficient of variation increases as the specific activity increases. Conclusion: We approved that
the occupational radiation exposure dose of technologists were reduced when dispensing '*F-FDG using auto
dose dispenser. Secondly, using small syringes helps to increase reproducibility of auto dose dispense. And also,
if you lower the specific activity of "*F-FDG in multidose vial below 915-1,020 MBg/mL, you can use auto
dispenser more effectively keeping the coefficient of variation lower than 10%. (Korean J Nucl Med Technol
2013;17(2):59-66)
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Fig. 1. Auto dispenser and Dose calibrator system.
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Fig. 2. The weight of dispensed normal saline without syringe
was measured by micro balance.
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Table 1. Chest exposure dose
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Fig. 3. The average of chest exposure dose was higher in man-
ual method than auto method.

Average injection dose (MBq) Average chest dose (uSv) Chest dose per injection dose (uSv/MBq) ¢ p

314.38+54.87
311.05+38.40

Manual (n=30)
Auto (n=30)

0.41+0.09
0.36+0.10

0.001+0.00
0.001+0.00

2.06 0.04
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Table 2. Hands exposure dose

Right index finger

Left index finger

Hand accumulated

Hand dose per injection

Hand accumulated Hand dose per injection dose

dose (mSv) dose (uSv/MBq) dose (mSv) (uSv/MBq)
Manual (n=30) 3.22 0.34 2.26 0.24
Auto (n=30) 0.28 0.03 0.47 0.05
Table 3. The Linearity of Dose calibrator
Time [min]
15 30 45 60 75 90 120 150 195
2 mL syringe, 0.5 mL 0.11 0.55 0.10 0.05 0.04 0.09 0.15 0.47 0.37
2 mL syringe, 1.0 mL 1.04 1.45 1.00 1.27 0.64 1.47 0.48 0.82 0.58
Error [%] .
5 mL syring, 0.5 mL 0.46 0.32 0.43 0.04 0.48 0.07 1.32 0.21 0.65
5 mL syringe, 1.0 mL  0.44 0.17 0.12 0.32 0.16 0.28 0.33 0.36 0.37
01 - 25 7
—a—ZmL —a—2mL
0.08 - —&—5mL 20 A —8—5 mL
0.06 - < 15
a g,
“ 004 & 10 -
0.02 - 5
a T T T T T T T ] a T T T T T T T ]
a 2 4 & B 10 12 14 16 a 2 4 & B 10 12 14 16

Volume [mm]

Fig. 4. Standard deviation (SD) of dispensed volume was irregu-
lar as the volume increases. And SD was low in smaller syringe.
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Fig. 5. Coefficient of variation(CV) of dispensed volume de-
creases as the volume increases. And CV was low in smaller
syringe.
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Fig. 6. The error from the linearity of dose calibrator can be denied.

Table 4. \Volume dependency of dose calibrator

2 mL Syringe 5 mL Syringe
Volume (mL) Measured activity (MBq) Error (%) Volume (mL) Measured activity (MBq) Error (%)
0.3 373.7 0.00 0.4 402.9 0.00
0.5 371.5 0.10 1.0 400.3 0.74
1.0 368.9 0.60 2.0 397.8 1.40
1.5 368.9 1.11 3.0 392.9 2.35
2.0 364.5 1.62 4.0 390.4 2.94
25 362.2 1.94 5.0 388.1 3.15
2 mL syringe 5 mL syringe 200 1
w0 0 y =0.0008x - 0.1765
80 80
g w0 £ o 160 A
E 20 E 20
20 20 12|:| .
04—+ - . —+ 0 = —b ]
03 05 1 15 2 25 08 1 2 3 4 5 (7]
Volume [mt] Volume m] 080 0.86
Fig. 7. The error caused by differences in volume can be denied.
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8 i : ; ; ,
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2 HE S AR PeE o]83le] 5 mL FAP|= 1.0 mLA,
2 mL ZA]E 0.5 mLA &R0k Z7pA) 7 HA 2 B
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Fig. 8. Standard deviation of dispensed radioactivity using 2 mL
syringe was increased as the specific activity of "*F-FDG in vial
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719} 5 mL L) B gule] A2E vlo]d U "EEDGE]  EE FVIsH: 2A1E Btk vtold U "F-FDG] vt
HARso] S7184E F78HE 2AIE Ryt vloldh U] ARso] F7he] whE WA SUHE FAIM R et
PEFDGE] B ARso] 3715t whE E2HAl 2712 & WS Wl 2 mL FAP|oA y=0.0097, x=2.431, 5 mL A
Ao = JeRAS uf 2 mL FA7]of|A] y=0.0008, x=0.1765, A] y=0.0185, x=5.58360]|Jtk. 1 71L7|7} 2 mLe} 5 mL ==
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Fig. 9. Standard deviation of dispensed radioactivity using 5 mL
syringe was increased as the specific activity of "*F-FDG in vial
increases.
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Fig. 10. Coefficient of variation of dispensed radioactivity using 2
mL syringe was increased as the specific activity of "*F-FDG in
vial increases.
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Fig. 11. Coefficient of variation of dispensed radioactivity using 5
mL syringe was increased as the specific activity of "*F-FDG in
vial increases.
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