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HE HE: 23 5RA TEABRKRE P RMA[REAAN 264(2,6- =8 T & —4- FHA XK B, & 4k BHT) =
BRALA TRIRAR | G4BT 7 ik, Fik: AR Tl - LK w%ﬁ#mfm-} ,F R B RO AR &, ik 5
AT AR E N BHT Fo TR BALSZTHATMNE, A4 0.1% Z R TR T -4 0.1% =5 TR K
(90:10) A A 348, 7k 1.0 mL -« min™', 40 % ¥ 280 nm, Z5R: H# A BHT & & 4056 B 0.41~103.00
wg s mL™ (#=1.000 ), 7T $2 BB A &AM 5E B 0.10~103.50 g » mL™' (/°=0.999 9 ), BHT #= T 4% B A 64 -F-
AT &Pl 75 95.2% #= 86.8%. M 73 2h AILE F BHT 5 TR AL FEH 2 5 A 4~206 pg g
Fo1~143 pg- g il AXE T RN kB F EF e, TR TH LGN TABRIKE P BHT Fo 7T
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Determination of antioxidant—BHT and vulcanizing agent—
extractable sulphur in medicinal butyl rubber

FENG Jing, CAI Xin—-yi, LIU Yan'

( Tianjin Institute for Drug Control, Tianjin 300070, China )

Abstract Objective: To establish a method for determination of the additives [ antioxidant 264 ( 2, 6-di—tert—
butyl-4-methylphenol, hereinafter referred to as BHT ) and vulcanizing agent ( extractable sulphur ) |in medicinal
butyl rubber. Methods: Dichloromethane—ethanol was adopted as the extraction solvent, and the HPLC was used
for determination of BHT and extractable sulphur in medicinal butyl rubber. The mobile phase consisted of acetonitrile—
water (90 10, containing 0. 1%TFA ). The flow rate was 1.0 mL * min"'. The detection wavelength was 280 nm.
Results: The linearity ranges wer from 0. 41 to 103. 00 wg* mL™ (°=1. 000 ) and 0. 10 to 103. 50 pg*mL™ (=
0.999 9) for BHT and extractable sulphur. The average recoveries of BHT and extractable sulphur were 95. 2%
and 86. 8%, respectively. The determination results of BHT and extractable sulphur sulphur in seven batch rubbers

were 4-206 wg - g and 1-143 pg+ g ' respectively. Conclusion: The validated method established in this
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article can be used for the assay of BHT and extractable sulphur content and for its quality control in medicinal

butyl rubber.

Keywords: pharmaceutical packaging container; butyl rubber; antioxidant; vulcanizing agent; 2, 6-di—tert—

butyl-4—methylphenol ( BHT ); extractable sulphur; HPLC ; safety monitoring
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OpenLAB (324 TAEu, (4R /A F] )o Diamonsil
Ce O3EFE (150 mm x 4.6 mm, 5 pm; FRF: -/ \ ket
REREER A RS ; 3 R AT BR A H] ),
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5 T B4 L2y (1R ) 3R 5 A BN |5 6 BESY BHT
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BHT Jii 2 ¢ £ 7E 0.41~103.00 wg * mL™ 3 Bl PN £k
K FR R TR EEAE 0.10~103.50 g - mL™ YL
NS 2 R AT BHT AT 5 7
A=9.636C+1.421 r’=1.000

A=26.980C-1.334 1’=0.999 9
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Tab.1 Results of recovery test

4 =51 (high concentration ) FRi 5 ( medium concentration ) KA B (low concentration ) S [l %
(analytes ) [FTS% (recovery ) RSD [FISCR (recovery ) RSD [FTSR (recovery ) RSD  (average recovery )
BHT 92.9 1.6 97.2 1.5 95.6 1.8 95.2
S 86.3 1.3 88.9 1.7 85.2 1.1 86.8
29 FARKHER 237 WU IRAXMGERGE 3 1Tie

i, DL - KR (1:1) BRM R E , ic
FETEE Y EMR L SIN 2 311 I, BHT B i eI
HBRM 102. 21 ng » mL™,

210 FEAEIIE YT EIRCEE T I, 5 “2.27
TR J7 vk i wg Bl s, E , DLbR i th 2k
FEdh R BHT FIa] S OB Y & 0. 2 S5 I3k 2,
MR WA 1,

*2 ZHATERZES BHT MARRHHNELER (ug-g")

Tab.2 Determination results of BHT and extractable

sulphur in medicinal butyl rubber

CIE7 7
5 e . il
BH'T (‘extractable
('manufactory ) (ot No. )
sulphur )
A F141100701 206 17
B 13100904 140 1
C 20140219 4 58
D WIT13-A2-S 54 3
E Y-20150305-01 12 143
E Y-20150305-02 12 143
E Y-20150305-03 12 141
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Fig. 1 HPLC chromatograms of reference substance ( A ) and medicinal butyl rubber sample( B )

R3 FEENRE#ERENER(ug-g")

Tab.3 Results of different extraction time

R (analyte ) 2h 3h 4h 5h

BHT 101.8 184.1 2059  204.7

T HEHUER ( extractable sulphur) 9.3 15.2 16.6 16.8

BT R 0 A B BRI , SR R 154 0.3%.
A SCE AR EE R, X 7 I ZE 7= R i B AR
AT, YA =N T 0.3%, 7 ik 2 I %
ORISR IO & iR 1~143 pg- g BT A AR RS
A Wk 24 FH e 2 v mT 48 B 5 1 A 4 il A o, AL
X T 7 A5 A — 2L E . AR K BHT

FIBL & 22 SO, EEIE I T4 ) R IE AL I b
B E T 45 T T 28 S R E R ‘Yﬁﬁéfiéﬂ’ﬂﬂﬂﬁ
P, PR 5 S X Ji € 1% BHT RS 64 7 A6

4R

AW FE SEAE B Tk mT DA SRR I e 25 T
FEAG s FE RPN BHT AR HEEURR A0 75 12, AT
G FE 5 2 A A PRy , 1 — 2D VAN 25 T BRI ZE 1Y
FeoE Ve PR AL TR DU S ik
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