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Analysis of Residual Solvents of [F-18JFDG Using Gas

Chromatography
Dong Il Kim, Il Jung Lee, Shi Hwal Kim, Yong Gi Chi and Jae Dong Seok

Department of Nuclear Medicine, Samsung Medical Center, Seoul, Korea

Purpose: The general test method of the Korean Pharmacopeia specifies the test method on the clauses of quality
control after manufacturing. According to KFDA Guidance for Medicines, standards of residual solvents

regulates the maximum permissible dose of acetonitrile as 400 ppm, ethanol as 5,000 ppm, and acetic acid as

5,000 ppm. This study aims at identifying the type of resiual solvents in the final [F-18]FDG vial of an automatic
synthesizer and measure its residual quantity. Materials and Methods: The center carried out residual solvents

test of [F-18]FDQ injection using Agilent Technologies 7890A with a Flame Ionization Detector. The column of
Agilent Technologies 7890A used in measuring of residual solvents was CP WAX column (30 m x 0.53 mm X

1.0 pum) and analysis condition was split mode 1:1 at the initial temperature 70 °C which was increased

20°C/minute after two minutes and maintained at the final 140 °C for two minutes. The analysis method was as

following: Firstly, ethanol-acetonitrile-acetic acid mixture was classified into four types of concentration

(250-25-250 ppm, 1,000-100-1,000 ppm, 3,000-300-3,000 ppm, and 6,000-600-6,000 ppm), and 1.0 pL of each

type of concentration was injected into gas chromatography followed by an analysis of its peak domain. Then, a
calibration-curve by the external standard method was drawn based on the analysis result. Results: While

ethanol and acetonitrile were detected in TRACERIab MX, FASTIlab had additional acetic acid. The residual
quantity of the ethanol-acetonitrile-acetic acid mixture evaluated using the calibration-curve was average 72

ppm ethanol, 54 ppm acetonitrile, and 1030 ppm acetic acid for FASTlab, whereas average 439 ppm ethanol and
79 ppm acetonitrile for TRACERIab MX. This indicated that both of them were within the maximum
permissible dose. Conclusion: Solvent residues in the [F-18]FDG injection were all within maximum
permissible doses and proper to be used to examine a patient. The result indicated that types and quantities of
solvent resides of radioactive pharmaceuticals vary depending on the automatic synthesizer. (Korean J Nucl
Med Technol 2011;15(2):26-29)
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Fig. 1. Standard #4 Gas chromatography
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Fig. 2. Standard #3 Gas chromatography

Fig. 3. Standard #2 Gas chromatography
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Fig. 5. Standard curve of ethanol

Fig. 4. Standard #1 Gas chromatography
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Fig. 6. Standard curve of acetonitile
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1000 ppm, 250 ppma WEIL OFIEYEZ-2600 ppm, 300
ppm, 100 ppm, 25 ppm= Rh=th TR BRE STD #1-2
H] \}o|2-S Micro balanceol] 31 A 33%F 3 DW (Distilled
Water)& 29.9900~30.0100 g 9r=31 TRA] AeFsict. ofeh-e-S
171~189 mg = Yl o} AeFslal, 24 171~189 mge @
I thA] Al oMEYUER 17.1~189 mg2 ¥ 22
1} E3ligtcH(Fig. 4). STD #2+= 1l H}o|&4-2 Micro balanced]]

A oEre-opEUEY- 2 ERNS 4EFY =
STD#4 (250-25-250 ppm), STD#3 (1,000-100-1,000 ppm),
STD#2 (3,000-300-3,000 ppm), STD#1 (6,000-600-6,000 ppm)
O BHE 5 7|A|ARkE 1] 10 uLA Fste] ol

A A BYT F ARREH) T AFTHS W

3
=31 Ak 3 T DWE 9.99~10.01 g @it Aaslic). STD #1
£ 9.99~10.01 g @il Z2-3u Eaf ghri(Fig. 3). STD #3-2 &l
H}o|oS Micro balanceol| ¥31 A 3t & DWE 9.99~ 1.0 pLA S=913F & 9]9} Zro] 7+ m]=g o 5ttt olf
10.01 g W1 Aekatt) STD #22 4.98~5.02 g ¥1l 229} BAZAL split BE 1:1, 27|15 70°Col|A] 28 & Kot
£3) SHcH(Fig, 2). STD #4= H] H}o]2-S- Micro balanced] & 20°CH Z7Fete] HELE 140°Col|lA] 28 E9F 9|3l
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Acetic acid ez I}
15000
10000 y = 1.8994x- 25322 _» Standard curveol] that 7S ofgh-E-0] y=3.5057x-461.240]
g Riz 099 T R*=09991, OMHEUEYL y=34717x-76.2690]31 R’=
5000 _ 5 i
// 0.996, AR y=1.8994x-253.220]31 R’=0.99910]|$Ick(Fig.
0

5-7). Standard curve 7] R*>0.99, ACN®] tailing factor
< 2, resolution >7, column efficiency ACN>200002 5%
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Fig. 7. Standard curve of acetic acid
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Fig. 9. FASTlab gas chromatography data
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Fig. 8. TRACElab MX gas chromatography data
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&%tk TRACERIab MXi= of|gh&1} of|EUEH] HE
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0.079 mmolo] 24 Hh FDGE 13] g4 A] AcOH7} 4
7N A71A =+=d] AcOH 471x0.073 mmol=0.292 mmolo] <
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[F-ASJFDG A 5 E4uele sk Qlolx
W) P F ARG ABE 2% [FISTFDG vjoleto] 1
Fole 71 8E 24ap] Sla Holk & AT A5
Aol T 2% [FISJFDG volalo] st §718
ulo] $5-2 olel, FRE oA sk BEo)
2.3} <7](Flame Ionization Detector)7} A2 7|4 22
ulE 3l iZ(Agilent Technologies 7890A)E o]-&3sto] A=
T A=Y oo} T Hio|dol Hugt [F-18]FDGE 714
ARofET o) 1.0 ulL A FU7 & 2 9ag s st
%tk FASTlab2 Hto] ofehS 72 ppm, OFEYET 54
ppm, ZAF 1030 ppmo 2 UElton], TRACERIab MX+=
Bato] oflgkE 439 ppm 4 O EHEZ 79 ppmo| HEH
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