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Identification and Assay of 2-(2-Hydroxyethylmercapto)
benzothiazole in Disposable Plastic Syringes
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2-(2-Hydroxyethylmercapto) benzothiazole (HMBT) was detected in water filled in disposable
plastic syringes (10 ml) of 2 Japanese producers. Identification of HMBT was made by gas
chromatography (GC)/mass spectrometry, while assay was made by GC. The HMBT concentra-
tion was 3.8 ug and 9.0 g in 5-ml water after 5min by GC. It continued to increase up to 90

min at room temperature.
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Table 1. Disposable Plastic Syringes Used in the Tests

Lot No.

Syringe volume (ml)

Maker "Sterilization
A 831001B y-Radiation 10
84820 E0G®) 10
o 40726 10

a)Ethylene oxide gas

% 2mx4mm (RNR) OHFFAHN T ACFETA L. »
5 AJREE 240°C, FEAEEE 270°C, *+ ) 7~ H A
(N2) Vi 40ml/min & L#-.

(2) GC/MS GC/MS Z@EI1T JMéD—SOO (HAE .

) AV, A54L1LT, GC LRABOETAFY
v, 2mx3mm(KRE) OFFAH 5 akFTA LY.
7 5 AIREE 240°C, FEAFHREE 210°C, %% ) 7= 52
(He) ¥iE 25ml/min, 1 v{LEFE 70eV, 1 + (L&

I B004A, wtu—x~— 220°C % X O A A v{ERE

200°C L L.
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4. ZFHi% (HMBT) oRE& LU'ER
EAN3# (A,B,C) O&ER10ml ¥4 A H—FF A1
A& 3 AWHEEK 5ml 2K TAL, HER TS5 450 _—

4 HEL, A IOEEHORE L L.

GC XU GC/MS HIZARMOAMBIIKDO L &5 b
TH5. FA¥5ml Ryr7eirzviml Mz T14
PR L 5 1%, 2000rpm T 5 SRLELSEE L TAM R R E
L, A 3ml 2EFEKMTTEREELE. 26k
FEEOIDIZ BSA 1004l % 0%, 60°C 1 BRI
TEYYAMEL, 20 2ul % GCRIEA L. HERERE
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Fig. 1. Gas Chromatogram of a Substance Leached from Disposable.

Plastic. Syringes

I : Maker A, Il : Maker B, I : Maker C,
IV : Authentic HMBT and Methyl Stearate (IS)
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Fig. 2. Mass Spectra of a Substance Leached from Disposable Plastic
Syringes
/-\

1 : Authentic HMBT, T : Maker B, II : Maker C
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Fig. 3. Calibration Curve for 2-(2-Hydroxy- Fig. 4. Time Course of 2-(2-Hydroxyethyl-

ethylmercapto) benzothiazole by Gas

Chromatography
Table 2. Amount of 2-(2-Hydroxyethylmercapto)
benzothiazole Leached in 5ml of Water
in 10ml Syringes Obtained from 3
Makers during 5 min
Maker HMBT ( wug/5ml )a)
A N.D.b)
B 3.8
c 9.0
a)The value is the mean of 3 experiments
-b)Not detectable
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mercapto) benzothiazole Concentra-
tion in Disposable Plastic Syringes
O Maker C, A Maker B,
] Maker A
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Fig. 5. Mass Spectrum of a Reaction Product Produced from

2-Mercaptobenzothiazole during Sterilization with
Ethylene Oxide Gas
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