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Agilent DB-624 £. 486 4 , 42 B FHi% k4 038 JE 5 220 °C, AN B A S KB B FAm 2, 4m 28 E H 250 C, HAH RA
(%6 £:99.999% ) , iR ik % 2.0 mL/min, 5 A 2 200 1, RE# AT H | mL, |RE -FH#8E A 80 °C, = -F 478 @ % 30 min, %
R.CHRTE FE ATk LB CHF . WAk, F RGN R ZRELETEES A A 2.0~201.0 ng/mL(r=0.999 8) 1.2~
122.3 ug/mL(7=0.999 4) .0.24~24.0 pg/mL (+=0.999 2) .2.0~200.3 pg/mL(+=0.999 9) .0.2~16.7 pg/mL(+=0.999 9) .0.3~29.0 pg/mL
(r=0.999 3) ,0.4~35.8 pg/mL(r=0.999 3) ; & & &5 %] 4 2.0.1.2.0.24.2.0,0.2.0.3.0.4 pg/mL, ¥ F& % 5] % 0.60.0.30,0.07 ,
0.60.0.06,0.09,0.12 pg/mL; 45 % & #4520k & B M X349 RSD 3 s T 4% ; dnAf w3 5% 4 97.02% ~99.84% (RSD=0.88% ,
n=9).98.05% ~99.64% (RSD=0.54% , n=9) .97.37% ~100.00% (RSD=0.83% ,n=9) . 98.67% ~99.60% (RSD=0.34% , n=
9) . 97.56% ~99.76% (RSD=0.79% ,n=9) .97.22% ~99.45% (RSD=0.65% ,n=9) .97.75% ~99.33% (RSD=0.59% ,n=9) ; fit
K IEG RSD ¥/ T 8%, RATH AR PAUE R FEE LB, 4% FRAERAR A HEE AT E LN AR R,
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Simultaneous Determination of 7 Residual Solvents in Vorapaxar Sulfate Raw Material by He g ( \
LIU Ying', LIU Kuikui’, DENG Yuxiao’, SUN Deqing' (1. Dept. of Pharmacy, Seco dgHos 1t a@s andong
University, Jinan 250033, China; 2. Shandong Academy of Pharmaceutlcal anBlong Province Key
Lab of Chemical Drug, Jinan 250101, China)

material. METHODS: The headspace gas chromatggraph ormed on Agilent DB-624 capillary column (programmed

ABSTRACT OBJECTIVE: To establish simultaneous dete\@ ds of residual solvents in vorapaxar sulfate raw
temperature) with inlet temperature 220‘°C temper

re of 250 °C using nitrogen(99.999% ) as carrier gas at the flow
rate of 2.0 mL/min. The split rai S 1 sample size was | mL. The headspace equilibrium temperature was 80 °C ,

headspace equilibrium ti was\30gmin.” RESULTS: The linear range of ethyl acetate, methanol, dichloromethane, ethanol,
acetonitrile, n& toluene were 2.0-201.0 pg/mL(r=0.999 8), 1.2-122.3 ug/mL(r=0.999 4), 0.24-24.0 ug/mL(r=
0.999) I\ Mug/mL(#=0.999 9), 0.2-16.7 ug/mL(#=0.999 9), 0.3-29.0 pg/mL(»=0.999 3), 0.4-35.8 ug/mL(»=0.999 3),
y.“The limits of quantification were 2.0, 1.2, 0.24, 2.0, 0.2, 0.3, 0.4 pg/mL; the limits of detection were 0.60, 0.30,
0.07, 0.60, 0.06, 0.09, 0.12 png/mL. RSDs of precision, stability and reproducibility tests were all lower than 4% . The recoveries
were 97.02% -99.84% (RSD=0.88% ,n=9), 98.05%-99.64% (RSD=0.54% ,n=9), 97.37%-100.00% (RSD=0.83% ,n=9) ,
98.67% -99.60% (RSD=0.34% , n=9) , 97.56% -99.76% (RSD=0.79% , n=9) , 97.22% -99.45% (RSD=0.65% , n=9) ,
97.75% -99.33% (RSD=0.59% , n=9) , respectively. RSDs of durability tests were all lower than 8% . Methanol, ethanol were
detected in samples. CONCLUSIONS: The method is simple, accurate, precise, stable, reproducible and durable, and can be used

for simultaneous determination of 7 kinds of residual solvents in vorapaxar sulfate raw material.
KEYWORDS Headspace gas chromatography; Vorapaxar sulfate; Residual solvents
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ENE 1. Agilent DB-624 T 454 (30 mx0.53 mm,

3.0 wm) ; FHR B Y : W 4R B 0 40 °C, £ 4F 8 min, DL
25 °C/min ) 38 B THE 2 160 °C, {445 2 min; JEFE TR
FE.220 °C ;K% : FID ; Kl #3165 . 250 °C; 85 AR
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Tab 1 Results of regression equation and linear range

TEN By r YR, pg/mL
LRRCE y=0.785 6r—0457 8 09998 20~201.0

e y=2458 3r+1.108 7 0999 4 12~1223
g y=2051 TrH0.828 § 09992 024~240

LE y=0998 4403287 09999 20~2003

I 7 =5.004 7540068 5 09999 02~16.7
U 7 =3.833 6r+2.264 7 09993 03~29.0

ok y=1734 1x—0984 7 09993 04~358

25 TEERSKHRER

A3 R S R B 2.2.17 TR IR A X B VA RS i,

£ LR RE 4 2.1 00N (% S AR RN 2 , DA M L
10:1.3: 1 e R K BR . 4521, 2R Tk H
B S HBE O NG DU A R AR R ) R )
24 2.0,1.2.0.24,2.0,0.2,0.3.,0.4 pg/mL, £ H FR 535
2490.60.0.30,0.07.,0.60,0.06,0.09.0.12 pg/mL .
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B FA P S e L B L M DO P g T PR A 0 T A
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6.8 h B2 “2.17 1T i S5 {4 A 0 2, 3 Sré 0 1T AR o
R LR TR FHEE . E b\ LBE NG DRI
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Tab 2 Results of re(ﬂ?e

o }J'u#@m FAMAEN RSD,

A

TR b % %0 %
495 9821 98.73 0.88
/89 97.02

504 495 9821
BL6 2512 99.84
BL6 2489 98.93
BL6 46 9841
5048 5021 9947
5048 5026 99.56
0527 0 5048 4993 9891
il 05011 S0l 307 8021 98.05 98.70 0.54
05024 5024 307 8044 9837
05014 5014 307 8044 9870
05046 5046 1534 20286 99.35
05047 5047 1534 20047 98.83
05028 5028 1534 20108 9831
05047 5047 3069 35387 98.86
05069 5069 3069 35219 9824
05027 5027 3069 3567 99.64

0
0
0
0.5047 0
0
0
0

It 05011 0 6.1 6.0 98.36 98.72 083
05024 0 6.1 6.0 9836
05014 0 6.1 6.1 100.00
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Continued tab 2
B Hﬂff, Hu”u}ig ﬂu{:? uﬂlff? iJl]HlEI i, ?i?j]f;u’fleﬁl [l R;}L),
0.504 6 0 304 302 99.34
0.5047 0 304 298 98.03
0.5028 0 304 29.6 9737
0.504 7 0 60.8 60.2 99.01
0.506 9 0 60.8 60.5 99.51
0.5027 0 60.8 59.9 98.52
LR 05011 20044 504 250.64 99.60 99.15 034

0.5024 2009 504 25078 98.81
0.5014 20056 504 25046 99.01
05046 201.84 BLo 45164 99.28
05047 20188 2516 45048 98.81
05028 20012 2516 45122 99.40
05047 20188 502470048 99.24
0.5069 20276 5024 69846 98.67
05027 201.08 5024 700.88 99.48
LI 0.5011 0 41 40 97.56 98.22 0.79

05004 0 440 9756
05014 0 4140 97.56
05046 0 06 202 98.06
0547 0 06 204 99,03
05028 0 06 20l 9757
0547 0 42 406 98.54
05069 0 42 408 9830
05027 0 42 4Ll %
eV 050110 (A 61 0.6 0.65
05004 0

or

0.5014 98.61

36! 99.45

1 3 36A 359 98.90

0 363 358 98.62
0 7.6 714 98.35
0 7.6 7.1 9931
0.5027 0 7.6 71.8 98.90
0.501 1 0 8.9 8.8 98.88 98.63 0.59
0.502 4 0 89 8.7 9775
0.501 4 0 89 8.8 93.88
0.504 6 0 4.6 43 9933
0.504 7 0 4.6 439 98.43
0.502 8 0 4.6 4.6 9776
0.504 7 0 892 88.6 99.33
0.5069 0 892 879 98.54
0.5027 0 892 88.1 98.77
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Tab 3 Results of durability tests

; " i L
Gt WE e YRR ros ARG THEG KD
ikt DB-624 0011 001 237 0062 0.062 408
AT-624 0.010 0.064
CP-624 0.011 0059
D PERE 719 0016 0015 6.67 0061 0060 441
80 0014 0057
81 0015 0.062
ik 19mL/mn 0012 0012 495 0057 006 758
20mL/min ~ 0.011 0.064
21 mL/min ~ 0.012 0.066
FER (R 39 0016 0.016 6.25 0061 0.059 339
Q0 0017 0.059

41°C 0.015 0.057
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Tab 4 etermination results of residual solvents in
samples(n=3, %)
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