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(6:3:1); ik: 1.5mL *min '; #MkK: 280 nm; H&E: 35 °C; #HAFF: 20 pl, A,

F1010ZAACH) BAR ALK JE0.004 ~ 0.5 mg » mL ' BA RIFHLEMRX Z (r=0.9996) o HEAAF1010E5

AL AR AR F BRI B TS B 4 51 £.102.05%~111.55%%91.75%~94.83%; L BALF 1010 ZARAL 7| LA 1T

%X I WD ETE B 47 4 98.92%~110.70%%.98.68%~106.63%; &EDK FEIXKIERSDI R K T5% (n=9) ,
Rk ZH, EH. T, THTHARQMT ERIRE P REFZAAH 69 RIBEBHR

Bk G E; REAF,; FALA

R917; RO5 A 1002-7777(2019)03-0283-07
doi:10.16153/5.1002-7777.2019.03.008

Determination of Antioxidant 1010 and Curing Agent in Halogenated Butyl
Rubber Plug for Freeze Drying Injection and Their Migration in Medicines by
High Performance Liquid Chromatography

Li Yue, Liang Tingting, Sun Huimin" (National Institutes for Food and Drug Control, Beijing 100050, China)

Abstract Objective: To establish a HPLC method for determination of antioxidants and curing agents in
halogenated butyl rubber plug and their migration in medicine. Methods: A Sunfire-C18 column (4.6 mmx150
mm, 5 um) was used with acetonitrile-tetrahydrofuran-water (6 : 3 : 1) as mobile phase. The flow rate was 1.5
mL - min" and the detection wavelength was 280 nm. The chromatography was conducted at 35°C and 20 pL
were injected. Results: Antioxidant 1010 and curing agent sulfur had a good linear relationship (#=0.9996) in the
range of 0.004-0.5 mg - mL". The recovery range of antioxidant 1010 extraction test was 102.05%-111.55%, the
recovery range of curing agent sulfur extraction test was 91.75%-94.83%, the recovery range of antioxidant 1010
migration test was 98.92%-110.70%, and the recovery range of curing agent sulfur migration test was 98.68%-
106.63%. The RSD of each recovery test was no more than 5% (n=9). Conclusion: The method is sensitive,
accurate and reliable, which is suitable for the extraction and migration studies of antioxidants and curing agents
in halogenated butyl rubber plug for medicines.
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30 min, ZEEPUKZ0.45 wmfBERRIE)s, BIF5.
2P, AR EISCRTEF N 91.75% ~ 94.83%,
SR H R 92.9% , RSDA 1.5%; 41 %5 1]

W EE 8102.05% ~ 111.55%, -3 R
108.3%, RSD N 3.7%. W12,

1
Jrs I /e M5 /g BRI FE T fiE g M 3/% SEHIE% RSD/%
1 889.18 897.78 81.97 91.75
2 898.81 81.91 91.87
3 899.83 81.90 91.99
4 1778.35 1768.24 81.85 94.83
5 1765.04 81.85 94.65 92.9 1.5
6 1767.06 82.00 94.76
7 2667.53 2536.03 81.89 92.00
8 2539.05 81.82 92.12
9 2541.27 81.88 92.20
2 1010
Jre JNA B /pg A5 /ug BRI g I3/ % SEXIAE% RSD/%
1 876.58 1074.12 179.57 102.05
2 1080.10 179.42 102.75
3 1095.34 179.40 104.49
4 1753.15 2134.88 179.29 111.55
5 2134.04 179.30 111.50 1083 37
6 2133.92 179.63 111.47
7 2629.73 3075.12 179.39 110.12
8 3091.87 179.24 110.76
9 3075.05 179.37 110.11
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e, VA2 mLAHOR-FIEE (12 1) 34 mLyE
MEZE10 mLESfid, JFUAFR-FEE (1: 1) B
ERZBZE, IS, 205, BRI EDCRIE Ry
zhgysh

98.68% ~ 106.63%, V-3t 4102.6%, RSDH
2.3%; B4 RIS O 98.92% ~ 110.70%, T
WM 105.5%, RSDH3.3%, W34,
2.8
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11.8 ng, & HPRHN27.6 ng. e R DLE L, E2,
2.9 Jie FE i Ak R S bt SR AL 1 e 4 2R L3R,

JEEFE B AR B SRR SR B B 2 2R WL K5 ST (0 1 R LI 3~ 415

3
s AR g AT /ng T /ug iR /% Y /% RSD/%
1 10.10 10.60 0 104.95
2 10.22 0 101.19
3 10.77 0 106.63
4 15.15 14.95 0 98.68
5 15.76 0 104.03 102.6 2.3
6 15.58 0 102.84
7 20.20 20.52 0 101.58
8 20.63 0 102.13
9 20.55 0 101.73
4 1010
¥ A /g A ug b ng IR 1% SFYIME /% RSDI%
1 19.82 20.79 0 104.89
2 21.94 0 110.70
3 21.40 0 107.97
4 29.73 3175 0 106.79
5 30.09 0 101.21 105.0 33
6 29.41 0 98.92
7 39.64 41.68 0 105.15
8 41.50 0 104.69
9 41.41 0 104.47
5
FEA AL BRAGH & 2 /% PUA 1010 F5 3 /%
B505124798 0.04 0.09
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