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Determination of palmitic acid and stearic acidon study compatibility of
Chlorinatedbutyl rubber plug andYiqi Fumai Lyophilized Injection
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Abstract: Objective To establish a method for the content determination of palmitic acid and stearic acid in butyl rubber plug of
YiqiFumai Lyophilized Injection and to investigate the stability ofsamples. Methods Using HP-5MS (30 mm x 0.25 mm, 0.25 pm)
gas chromatography column, the column initial temperature was 150 °C, 5 °C/min rose to 190 °C for two min, then 5 °C/min rose to
240 °C for 10 min, the volume flow rate was 1.8 mL/min, the inlet temperature was 250 °C, the detector temperature was 250 °Cand
the split ratio was 1.0. Results The linear relationship of palmitic acid and stearic acid were good in their own ranges (» > 0.999).
The average recovery of palmitic acid and stearic acid was 93.32% and 106.20% respectively. The precision and durability results
are in line with the requirements; the content of palmitic acid and stearic acid in the study on the stability of YiqiFumai Lyophilized
Injection sample was below the limit. Specificity, linear relationship, sample recovery, precision, stability and durability were
investigated. Six batches of YQFM (corresponding to rubber plugs from two manufacturers) were selected and placed upside down
in the following environment for test. Acceleration conditions were temperature (40 = 2) °C, relative humidity (75 + 5)%, and long-
term conditions were temperature (25 + 2) °C and relative humidity (60 + 5)%. The contents of palmitic acid and stearic acid in 6
batches of preparation at 0, 1, 2, 3, 6 months of acceleration conditions and 3, 6, 9, 12, 18, 24, 36 months of long-term conditions

were determined respectively. Conclusion The established method was accurate and reliable and can be used for the determination
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of palmitic acid and stearic acid in YiqiFumai Lyophilized injection. The content of palmitic acid and stearic acid is far below the

safety limit as the drug is placed over time, which does not pose a safety risk to the product quality.

Key words: YiqiFumai Lyophilized Injection; palmitic acid; stearic acid; content determination; stability investigation
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Fig.1 GC chromatogramof blank control (A), palmitic
acidreference substance (B), stearic acid reference sub-
stance (C) and sample (D)
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Table 1 Palmitic acid determination results of accelerated

test
L FRAEER/ (ug-g
it
0 I} I~A 24MMH 3MH 0 64 A
S1 10.93 11.15 12.14 12.56 12.38
S2 8.47 8.52 9.79 9.78 9.97
S3 8.13 8.16 9.56 9.06 9.80

S4 13.45 13.08 15.79 14.91 15.06
S5 17.67 17.66 19.61 19.66 19.70
S6 12.97 13.21 14.92 15.93 14.72
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Table 2 Stearic acid determination results of accelerated

test
THHEIR/ (ug-g
fit5

(0 I~ 24 34 64
S1 1.5 1.51 1.62 1.68 1.89
S2 <LOD <LOD <LOD <LOD 1.78
S3 <LOD <LOD <LOD <LOD 1.77
S4 1.51 <LOD 1.66 <LOD 1.93
S5 1.79 1.67 1.81 1.88 2.22
S6 1.56 <LOD 1.66 1.81 2.03

R 35 5% R 5 LOD Al LOQ i 52 45 5 31 8t 25
2T LODFILOQ 73518 0.15 pg/g AT 1.5 pe/g,
T R 56 RN K 1A 56 1 &5 SR S, Bl S I 1A 4T
K, 6 L YQFM H A A B2 A1 AR 1R 11 5 /2 5 0 B AH
Eb JE A A 24 Bl A5 16 0, 6 BH B AR L g
3 g
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AHFFC N T GC I3 YQFM H A e i At i
PR B R 7%, BRI AR R REE T IR i T T AR o
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Table 3 Palmitic acid determination results of long-term test
fm AR/ (ng-g
0 i 3N H 61 9MH  124H 18/~ H 2411 361 H
S1 10.93 10.82 8.10 9.74 11.31 11.10 11.37 10.14
S2 8.47 8.51 6.42 7.73 8.98 8.70 8.51 7.53
S3 8.13 8.38 6.28 7.53 8.02 8.39 8.04 6.68
S4 13.45 14.05 11.40 12.59 13.74 14.32 13.18 11.37
S5 17.67 18.42 14.88 17.80 17.90 19.58 17.18 15.21
S6 12.97 12.29 10.49 12.72 12.97 13.66 11.83 11.58
F4 KEARERERIEVNEER
Table 4 Stearic acid determination results of long-term test
e EHERR/ (ng-g
0 I 3N 6™/ 9/ 125 18/~ H 2407 364 H
S1 1.50 1.99 <LOD <LOD <LOD 1.53 <LOD 1.13
S2 <LOD 1.77 <LOD <LOD <LOD <LOD <LOD 0.77
S3 <LOD 1.82 <LOD <LOD <LOD <LOD <LOD 0.75
S4 1.51 1.85 <LOD <LOD <LOD 1.46 <LOD 0.88
S5 1.79 2.11 <LOD <LOD <LOD 1.94 1.65 1.14
S6 1.56 1.77 <LOD <LOD <LOD 1.56 <LOD 1.00
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P SC ik SR 56 3R AT # R R BT SR iU 9 N B H
FVF e K % B2 5 (PDE) , W1 S A fig 3815 PDE % s
i, W 9E 38 AT 255 H Al 3R AR 1 SR A Y 2 Ak
R A OG5 B, JREE & Tt L 2 W I 4R 2 1845
FH 25 8 8 3= 0 A B8RT A O Ak 5 G R S SE B 1
B B2 A S M 2 A MEBE (SCT) . Wiz W&
HAK T PDE 8 SCT I, AJ A i A A 2 oA
29 5 I RO Jez Ak o B IR e A b R D
BEME S4B AMEEE. HRREVN & E
#51 T PDE B SCT B, £ 15 4o fu 2 44 14

R FH DG SCHR AR IE™ , K7 A 152 AN I 7% 1) PDE
B9 1 800 pg/d, H 28 B B 8 50 i ™ it 1 e K 5
BN 346 pg/g, AW FAE AR R A0 A T IR R 52 Y o
NT5 ng/g f137.5 pg/g.

GCIEMFE YQFM Hh A7 A & A1 A Jig 8 11 75 &
T3 15 R v s AR 0 R A6 K K R I I e
S, 2 it I A TR S A R R ST TR B I K
T2 A PRAE X7 O A 2 B A KU

RBFR AEHEHFARELEFZ R
SE 3k
(1] BRE, P, BT, % 558K T2

PEAE A I R 70 0k & [0, 25 W0 VA0 W 7T, 2018, 41
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