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Fig. 1 Structures of clevidipine butyrate ( CB) and impurities ( IMP)
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( ) o
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20131226-3.20131226-5;
10 97.61% 94.34% 85.05% 99.17% 98.48% 99.56%
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2.3
Symmetry C (250 mm x4.6 mm 5 pm); 020 pL; . 35 C; A
0.05 mol/L NaH,PO,(  H,PO, pH2.5) B - (32 WV : 0.0 ~14.0 min
50% ~60% B;14.0 ~42.0 min 60% B;42.0 ~44.0 min 60% ~70% B;44.0 ~63.0 min 70% B;
63.0 ~65.0 min 70% ~50% B. : 220 nm,; : 1.5 mL/min.,
2.4
40 mg 10 mL N N N o :
(1) 120 °C 24 b (2) L (4500 £500) 1x 20 d; (3) : 1 mL
2 mol/L HCL 70 € 4 h: (4) © 1 mL 1 mol/L NaOH 1 h;(5)
30% ( w/w) H,0,1 mL 70 °C 4 h, 50% ( -
) .
3
3.1
2,
2
Fig.2 Showing potential impurities arising from side reaction and degradating
3.2
N N N 1o
10 ( =1.5; =2.0)
3.2.1 4. 7 8
220 nm o
3.2.2 LPCy (250 mm x3.0 mm 5 um) . Waters Symmetry C,q

(250 mm x4.6 mm 5 pm) | Agilent SB-C;; (250 mm x4.6 mm 5 pm) .XDB-C; (250 mm x4.6
mm 5 pm) ODS2 (250 mm x4.6 mm 5 pm)
Waters Symmetry C;; (250 mm x4.6 mm 5 pm) o



260 43

1
Table 1 Results of method optimization

Peak separation”

Acceptable Specific
e Parameter changes 182 283 384 485 ss6 67 788 SN G owao
0.02 mol /L 2.08 13.54 2.61 2.56 3.30 7.76 1.22 2.21 11.30 10.31
Concentration of 0.04 mol/L 2.32 15.26 3.92 1.61 3.46 9.15 1.37 1.99 11.74 10.38
| fweowsphwe  0.05mol/L 2.4 15.91 3.66 1.58 3.75 9.46 1.5 1.89 11.57 10.62
oH 2.0 2.09 9.42 4.97 5.34 3.59 8.65 1.25 2.21 8.71 10.28
pH of 2.5 2.35 15.26 3.75 1.85 3.61 9.32 1.52 2.12 12.97 9.21
aqueous phase 3.0 2.34 14.27 5.13 0.71 2.47 18.03 0 1.96 6.81 10.34
Peak 1.1 mL/min 2.28 15.26 3.69 1.79 3.51 9.11 1.24 2.17 11.82 10.78
sepai;lion Flow rate 1.3 mL/min 2.37 15.17 3.38 2.05 3.52 8.93 1.28 2.18 11.65 10.28
compliance 1.5 mL/min 2.32 15.24 2.94 2.61 3.52 8.94 1.52 2.17 11.95 10.97
30 C 2.67 15.03 2.83 2.93 3.47 8.22 1.04 2.74 11.81 10.95
Column 35 C 2.27 14.48 3.47 1.84 3.33 8.68 1.29 1.97 11.26 10.11
temperature 40 C 2.05 14.75 4.19 0.94 3.24 9.82 2.61 0 11.26 9.85
Ot - — 3.45 20.02 4.12 2.32 4.14 9.01 1.64 2.07 12.51 9.16
ptimum condition
* 1 1~10. ( Impurity 1 —10) ; CLE. ( Clevidipine butyrate) o
3.2.3 NaH,PO, pH NaH, PO,
(0.02 0.04 0.05mol/L) pH (2.0 2.5 3.0) o NaH, PO,
7 8 pH=2.5 0.05 mol/L NaH,PO,
(pH 2.5) o
3.2.4 1.1 1.3 1.5 mL/min o
7 8 8
1.5 mL/min o
3.2.5 30 ~40 C 7 8 8
; 35 C o
3.2.6 4 C
; 1 2 2.0;
50% 4 C ; 50% o
3.3
3.3.1 2.2 . .
20 wL 1~10
7.657 8.485 13.962 15.316 16.018 17.527 26.385 28.232 41.299  48.341 min;
29.911 min; ( =1.5 8
=2.0); ( 3o,
3.3.2 N NN
; 1 7.
( 4
1. 7~ 8 10 4 o
3.4
2.3
o ( mg/L)
( 2), 2 2 9 0.9~1.1
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3 (a) (b) . (c) (d)
Fig.3  Chromatograms of system suitability solution ( a) blank solvent ( b) sample solution ( ¢) and
reference solution ( d)
1 ~10. 1 ~10( IMP 1 -10) ; CLE. ( Clevidipine butyrate) o
4 (a) v (b)) (o (. (e (G) . (H) (1)
Fig.4 Chromatograms of heat (1a) light (b) acid (¢) alkali (d) oxidation (e€) damage and acid blank ( G)
base blank ( H) and oxidation blank ( I)
1. 1(IMP4); 7. 7(IMPT); 8. 8( IMP8) ; 10. 10( IMP40) : CLE. ( Clevidipine
butyrate) o
2 N
Table 2 Linear range regression equation and correction factor
Component Linear range Regression (SOITf?..lé‘i.liun Correction L[imi'l@:, (.)f Limi%s' of
name ( mg /1) equation coetticient factor quantitation detection
(r) (mg/L) (mg/L)
1 Impurity 1 0.80 ~5.97 y=10.613x + 0.074 0.9999 1.34 0.80 0.24
2 Impurity 2 0.77 ~5.75 y=8.0731x + 0.1211 0.9994 1.02 0.77 0.23
3 Impurity 3 0.51~5.10 y =16. 149x - 0.2963 0.9999 2.04 0.51 0.15
4 Impurity 4 0.60 ~5.98 y =16.661x —0.0204 0.9999 2.11 0.60 0.18
5 Impurity 5 0.59 ~5.91 y=28.113x -3.3416 0.9995 3.56 0.59 0.18
6 Impurity 6 0.90 ~6.00 y =10.087x +2.9284 0.9978 1.28 0.90 0.27
7 Impurity 7 2.73 ~7.28 y=12.685x -5.5314 0.9988 1.60 2.73 0.82
8 Impurity 8 1.49 ~5.96 y =10. 438x —2.2534 0.9995 1.32 1.49 0.45
9 Impurity 9 2.95~17.73 ¥ =7.5067x -0.1611 0.9997 0.95 2.95 0.89
10 Impurity 10 1.49 ~5.95 y =5.8855x +0.7505 0.9975 0.74 1.49 0.45
3.01 ~24.05 ¥ =7.9046x - 1.9199 0.9999 — 3.01 0.90

Clevidipine butyrate




262 43
(S/N =10) (S/N=3) ( 2.
3.5
6 1. 7. 8 10 2.3
RSD . 1. S 8 10 RSD 0.6% 2.3%
1.3%  1.1% (n=6); (RSD<10.0%) .
6 1. 7 8
10 2.3 RSD (RSD<15.0%) - 1. 7. 8
10 RSD 2.6% 2.2% 3.1% 1.4% (n=12); o
3.6
05 10 17 24h 2.3
2, RSD  1.6% (n=10): 1. 7.
8 10 RSD 1.6% 2.7% 1.8% 3.1%(n=10);
2 h (RSD<5.0%) .
3.7
50% 100%  150%
3 . 80% ~120% RSD<10.0% - 1
98.75% ~103.76% 101.06% RSD  0.9% (n=9); 7 96.26% ~
108.74% 102.8% RSD 4.9% (n=9); 8 94.3% ~106.00%
99.6% RSD 3.3% (n=9); 10 100.5% ~113.3%
106.6% RSD  3.1% (n=9) . .
3.8
1.5 8 2.0 0
3.9
3 2.2 2.3 3,
3 (%)
Table 3  Determination results of related substances ( %)

Lot No. Impurityl 1 Impurity 2 Impurity 5 Impurit}? 6 O‘ih;;lll‘;ir;‘%y‘”t Total impurity
201403104 3] 0.007 — 0.040 — 0.018 0.065
201403114 3 0.009 - 0.037 — 0.015 0.061
201403124 3 — — 0.038 — 0.018 0.05

N N RP-HPLC
" 10
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Development and Validation of a High Performance Liquid
Chromatographic Method for Simultaneous Determination
of Ten Process—related Impurities of Clevidipine Butyrate

LIU YanHua' LU Di-Ya® SONG Zhi-Yong’
ZHENG BinXing' > ZHANG Qian-Qian' > LU Feng® XU Ji-Yang"'
'( School of Life Science and Technology ~China Pharmaceutical University Nanjing 210009  China)
*( School of Pharmacy the Second Military Medical University Shanghai 200082 China)
*( Institute of Coal Chemical Engineering Taiyuan University of Technology Taiyuan 030024 China)

Abstract A reversed phase high performance liquid chromatographic ( RP-HPLC) method coupled with DAD
was developed for the simultaneous determination of ten process—related impurities ( PRI) of Clevidipin
Butyrate ( CLE) . The chromatographic separation was carried out on a Waters symmetry C,; column ( 250 mm
x4.6 mm 5 pum) and all components were monitored at 220 nm. The mobile phase consisted of 0. 05 mol/
L sodium dihydrogen phosphate with pH 2.5 adjusted by phosphoric acid ( MPA) and a mixed solution of
acetonitrile and methanol (3: 2 V/V) . Flow rate was kept at 1.5 mL/min the injection volume was 20 pL
for all injections and the column temperature maintained at 35 “C. The method was further validated with
respect to selectivity linearity limit of detection ( LOD) limit of quantitation ( LOQ) precision and
accuracy. A good linearity was obtained in the measured concentration ranges for CLE and ten impurities ( r=
0.9970) and the detection limits were 0.90 0.24 0.23 0.15 0.18 0.18 0.27 0.82 0.45 0.89
and 0.45 mg/L for CLE and ten impurities respectively.

Keywords Clevidipin Butyrate; High performance liquid chromatography; Quality control
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