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Compatibility Study Between Cefoperazone Sodium and Sulbactam Sodium for Injection

and Rubber Stoppers
MA Dongyang ,CHEN Rong
(Suzhou Institute of Drug Control ,Suzhou, Jiangsu ,China 215104 )
Abstract: Objective
Sodium and Sulbactam Sodium for Injection solution. Methods

To investigate the correlation of volatiles from pharmaceutical rubber stoppers with the clarity of Cefoperazone
A total of 25 batches of samples with consistent specifications,
similar manufacture dates (from January lst to January 12th,2020) and different rubber stoppers were selected from 260 batches of
samples (involving 39 enterprises) in the national drug inspection plan in 2020. Gas chromatography — mass spectrometry (GC - MS)
method was used to analyze the volatiles from rubber stoppers in samples,the turbidity of solution was determined,and the correlation
between the above two factors was analyzed. Fifty batches of samples were selected to determine the volatiles from rubber stoppers by
the GC — MS method,and the cluster analysis was performed. The effects of the interaction time between drug and rubber stoppers,
product specifications and type of rubber stoppers on the turbidity of the solution were explored based on the testing data of 260
batches of samples. Results A total of seven volatiles from rubber stoppers in samples were obtained,including four cyclosiloxanes,
one antioxidant [butylated hydroxytoluene (BHT) ], one ketone and one alkane. The turbidity was significantly positively correlated
with the content of BHT and cyclosiloxanes (r = 0.840,0.804),and the correlation of turbidity with BHT content was stronger.
The cluster analysis showed that the rubber stoppers with high content of cyclosiloxanes and BHT were classified as different
groups. The products that were not within the expiration date, small specifications and chlorinated butyl rubber stoppers could
increase the turbidity of the solution. Conclusion The volatiles in the rubber stoppers can migrate into the drug and affect the
turbidity of the solution. It is suggested that enterprises should choose rubber stoppers with low content of cyclosiloxanes and BHT
to improve the drug quality and ensure the medication safety.

Key words: Cefoperazone Sodium and Sulbactam Sodium for Injection; rubber stopper; compatibility; cyclosiloxane; butylated

hydroxytoluene ; turbidity
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Tab.1 Retention time,structural formula and molecular formula

of volatiles from rubber stoppers in samples
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Fig.1 Total ion chromatograms of volatiles in some Cefopera-

zone Sodium and Sulbactam Sodium for Injection

®2 WESKRERBHTIEERS A K®EEENBXE

Tab.2 Correlation of peak area of cyclosiloxanes and BHT with solution turbidity

Ea

Ea

BE xTARE ATARE +TARE toTARE ALK BT BEU BT xvins ATARE TPARE ToTARE Fein  BHT  BAL
AR (x10) AR(x10) AR(x107)  AKR(x10°)  E(x107) (x10°) AR(x10) AR(x10) AR(x107)  AR(x10°)  £(x107) (x10°)
1 0.70 12.90 .13 6.01 14.79 0.78 192 | 14 4.88 35.60 5.40 21.60 46. 10 0.00 3.60
2 3.88 32.40 5.99 23.60 42.51 0.38  1.83 | 15 10.8 55.10 8.63 31.20 74.84 39400 8.67
3 6.25 44.30 11.70 49.70 62.75  511.00  9.62 | 16 5.10 36. 80 4.16 12.40 46. 18 8.80 4.11
4 1.96 20.20 1.69 0.17 23.91 0.00 312 | 17 4.42 31.60 5.16 16.80 41.35 0.00 3.23
5 2.79 26.20 3.70 16.50 32.86 0.00 3.10 | 18 9.84 36.10 0.52 20.40 52. 66 64.10  3.53
6 1.90 14.70 0.90 4,04 17.54 0.00 2.13 | 19 1.10 6.17 0.26 2.26 1.55 0.00 2.12
1 3.57 25.70 0.21 9.92 29.58 0.00 295 | 20 3.15 31.30 748 20.10 9.13 174 3.09
8 0.28 1.23 0.09 2.65 163 209.00 4.52 | 21 4.98 29.50 3.17 9.31 31.74 0.18  2.60
9 1.85 16.70 1.62 10.90 20.28 0.73 281 | 22 1.28 21,60 1.91 5.50 24.85 0.00 2.50
10 2.39 25.10 3.05 12.4 30. 66 0.00 2.10 | 23 10. 40 54.40 17.20 83.80 82.84 0.00 7.58
11 12.80 47.60 3.05 14.1 63.59 0.00 2.86 | 24 8.31 37.90 4.46 12.20 50.79 0.00 3.62
12 3.32 14.60 0.57 2.25 18.51 0.00 3.01 | 25 1.52 15. 80 1.43 5.18 18.80  226.00 6.16
13 1.78 18.10 1.82 8.71 21.79 09.30 2.84
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Fig. 2 Results of linear fitting of turbidity with the peak area of cyclosiloxanes and BHT of some samples
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Tab.3 Content of volatiles from rubber stoppers (%)

%% FEAKE  BHT  ReRs | SEZT®REE O WE RE | 4T FRARE  BHT  kems ] SBRZFEREE BE B2
1 0. 88 0.00 17.39 6.12 0.00 22.96 | 26 0.90 4,37 11.82 0.00 2.87 55.89
2 31.43 0.00 11.27 0.00 1.99 42.68 | 27 0.31 0.34 11. 16 0.00 .19 72.32
3 3.70 0.03 26.02 0.00 2,82 46.48 | 28 0.65 23.36 6.83 0.00 2,04 50.30
4 36.41 0.16 9.24 0.00 4.2420.10 | 29 0.26 0. 11 21.61 0.00 2,71 64.16
5 19. 85 0.01 15.77 0.00 1.75 5112 30 3.56 0.41 31.37 0.00 0.11 17.06
6 42.25 0.01 0.43 0.00 0.61 36.79 | 31 3.20 0.03 9.80 0.00 1.81 74.68
7 25.43 0.01 12.91 0.00 1.78 48.95 | 32 19.50 0.09 19.51 0.00 1.85 48.76
8 42.57 0.00 0. 54 0.00 0.98 36.03 | 33 1.97 0.08 24.36 0.00 2.60 60.30
9 0.57 0.12 7.95 0.00 1.56 57.65 | 34 4,66 7.25 7.85 0.00 0.20 67.47

10 7.92 0.34 0.00 0.00 26.54  25.42 | 35 27.52 8. 66 1.75 0.00 0.91 43.69
11 6.45 0.00 0.88 0.00 0.21 53.20 | 36 34.71 10.49 5.41 0.00 1.24  36.44
12 3.9 0.13 0.34 0.00 4.45 22,13 | 37 1.13 0. 00 20. 86 0.00 2,53 64.75
13 0.02 0.00 13.48 0.00 511 7179 | 38 0.50 0.00 10. 54 0.00 0.75 82.88
14 0.16 20.43 19.44 0.00 1.56 43.11 | 39 39.38 0.05 11.98 0.00 2.55 35.39
15 0.33 14.32 14.50 0.00 0.30 59.79 | 40 2.82 0.07 23.76 0.00 2.59  60.90
16 2.64 0.08 14.83 0.00 1.68  70.04 | 41 0.43 13.76 27.90 0.00 0.11  45.27
17 2.50 0.01 11. 64 0.00 279 7415 42 36.03 0.01 0.14 0.00 1.25 46.12
18 2.94 0.09 23.82 0.00 5.43 46.35 | 43 1. 14 2.67 13.49 0.00 6.11 36.37
19 6. 10 0.03 0.82 0.00 0.66 60.54 | 44 4,92 0.00 19.78 0.00 1.59  64.09
20 4.10 0.08 20. 04 0.00 5.76 51.35 | 45 0.93 0.00 0. 54 0.00 0.00 79.52
21 1. 55 25.92 15.20 0.00 1.74 43.29 | 46 5.37 8.52 17.93 0.00 0.00 58.00
22 2.13 0.02 14. 82 0.00 2,39 70.78 | 47 0.33 24.55 20. 54 0.00 2.5 40.93
23 0.44 0.03 22.58 0.00 4.02 5218 | 48 20. 94 0.05 0.21 0.00 0.30 54.59
24 18.72 14.82 11.34 0.00 2,03 40.25 | 49 2.49 19.20 15.90 0.12 0.42 47.71
25 36.99 0.54 4.95 0.00 0.42 48.77 | 50 9.88 13.39 18.21 0.00 1.07 41.93
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Fig.3 Cluster analysis of volatiles from rubber stoppers
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Tab.4 Changes in cyclosiloxanes and BHT content in samples

from two enterprises at different time

] S HR KA ()
b HE BBAY —— —
FHLIE BHT FHARE  BHT
A | 6A 158 326755241 273541217 1.29 0.44
8A17H 748580871 393781497
B I 6A 158 382178784 484997 630 0. 64 0.05
9A1H 626747762 510 872 569
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Tab.5 Comparison of turbidity of samples with different specifi-

cations in an enterprise

kg B

s AFR4 T —
’ Fak (mL) 3FR#&ZMK%E BHT

REMA

202041 A5H 15 217219739 0  1.63
202051 A8 H 20 117715432 0 1.43
202041 A5H 30 111307879 0 1.02

1.5¢(0.75g:0.75 g)
2.08(1.0g:1.0g)
2.25¢(1.5¢:0.75¢)
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