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Determination of the Residual Ethylene Oxide in Quasi-drugs

Jeong Pyo Lee?, Young Ok Kim, Kyung Hun Son, Seong Jun Yang, Ock Jin Paek,
Won Jun Yang, Chong Kap Kim* and Sang Sook Choi
Quasi drugs & Cosmetics Division, Department of Drug Evaluation, Korea Food and
Drug Administration, 5 Nokbun-Dong, Eunpyung-Ku, Seoul 122-704, Korea
*College of Pharmacy, Chung-Ang University, Seoul 156-756, Korea

Abatract — The quasi-drugs including nonwoven fabric and gauze were sterilized using ethylene oxide
(EO) gas. Residual EQ in the quasi-drugs was extracted with water (20 mL of water for 1 g of sample) for
24h at 37°C. Residual EO was determined using GC. The optimal analytical conditions were as follows :
column, Carbowax 20M (I.D. 0.2 mm); mobile phase, helium with 30 mL/min; oven temperature 5(°C,
injector temperature 180°C, detector temperature 200°C. The detection limit for EO was 0.10 pug/mL.
When the residual EQ extracted from nonwoven fabric and gauze was determined, it took more than 9h
to get the lower level than 25 ppm which is the limit value of FDA guideline. When the EQ residues, eth-
ylene chlorohydrine (ECH) and ethylene glycol (EG) in the 7 commercially available quasi-drugs were
determined, no residual EO, ECH, EG were found from the seven commercially available quasi-drugs ana-

lyzed by this method.

Keywords [ Quasi-drugs, residual EQ, nonwoven fabric, gauze
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Fig. 1 — Calibration curve of ethylene oxide. EO : ethylene
oxide. The analytical conditions for gas chroma-
tography are the same as those in Table L
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Table I - Optimal conditions for gas chromatograph
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Gas Chromatograph equipped with FID detector
Column : HP-20M (Carbowax 20M)
Column ID : 0.20 mm
Film thickness : 0.2 pm
Length : 25 m
Phase Ratio : 250
Carrier gas : Helium
Flow rate : 30.0 m//min
Temperature (GC) :
Oven temperature : 50°C
Injector temperature : 180°C
Detector temperature : 200°C
Head space : Oven temperature : 70°C
Needle temperature : 90°C
Transfer temperature : 100°C
Pressure time : 0.1 min
Inject time : 0.08 min
Withdrawl time : 0.1 min
Injection Volume : 1.0 W/
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Fig. 2 — Chromatograms of ehthylen oxide standard(A) and sample extracted from nonwoven fabric immediately after
sterilization(B). The analytical conditions for gas chromatography are the same as those in Table I
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Fig. 3 -The influence of extraction time on residual
ethylene oxide extracted from nonwoven fabric.
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Fig. 4 — The influence of extraction temperature on residual
ethylene oxide extracted from nonwoven fabric.
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Fig. 5 —The influence of storage time after sterilization
on residual ethylene oxide from nonwoven fabric.
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Fig. 6 — The influence storage period after sterilization on
residual ehtylene oxide extracted from gauze.
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Table II - The residual concentration of ethylene oxide in the sterilized samples

Nonwoven  Nonwoven

Adhesive bandage, Adhesive bandage,

. . Gauze A  Gauze B nonwoven nonwoven Cotton
fabric A fabric B support A support B
Residual EO - \pjo ND ND ND ND ND ND
(ppm)

IND : not detected.
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