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Determination of Related Substances in Clevidipine Butyrate Drug Substance by RP-HPLC

XIONG Ye-juan', CHEN Qiu-fen’, JIANG Ling*, SHEN Guo-bing’, ZHANG Jun-dong’ (1.Shanghai Institute of
Health Sciences, Shanghai 201318, China; 2.Institute of Materia Medica, Shanghai Sine Pharmaceutical Co.,
Ltd., Shanghai 201206, China)

ABSTRACT OBJECTIVE: To develop the method for the content determination of related substances in clevidipine butyrate drug
substance. METHODS: RP-HPLC method was adopted. The determination was performed on Waters Symmetry Shield™ column
with mobile phase consisted of sodium dihydrogen phosphate solution-acetonitrile (gradient elution) at the flow rate of 1.2 ml/min.
The determination wavelength was set at 220 nm, and sample size was 20 ul. The column temperature was 35 “C. The contents of
6 and 1 kinds of known impurities (impurity B, C, D, E, F, G and H) in 3 batches of samples were calculated by main compo-
nent self-compare without or with calibration factor. RESULTS: 7 kinds of impurity from clevidipine butyrate revealed good lineari-
ty (#=0.997-1.000) ; average recoveries were 94.96%-97.79% (RSD<<4.7% , n=3). The lowest detection limit of clevidipine bu-
tyrate was 5 ng, and the limits of quantity of impurities B-H were 4, 4, 8, 8, 4, 8 and 8 ng, respectively. Impurities B, C and D
were not found in 3 batches of samples, and total amount of impurity was lower than 0.12% . CONCLUSIONS: Established meth-
od is simple, sensitive and accurate, and can be used for the determination of related substances in clevidipine butyrate.
KEYWORDS Clevidipine butyrate; Related substance; RP-HPLC
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ml i, E RN A LT B~H 8% S AR (“2.1.47 30 F i
W) 1 ml, F VA A BRI A TR S - T vk i 24
k2.0 mg/ml £ 2% 00 T E VR B 20 2 pg/ml IRV, RIS

2.1.2 HERSL AR . REBERRIBORE S T R S T TR 25 24 20
mg, & T 10 ml B, I 2 5 A 01 8 45 2 20, [ A5 (2.0
mg/ml) .

2.1.3  NPHRAW . RSB REIRC2.1.27 W A AV 1.0 ml, B
F100 mltfifirh, N EFRRE 205 F257, B 196 X RV
2.1.4  ZRJTXF BN . 43 I HRAR BT B~H X B 24 10 mg,
BT 50 ml N, FH C G 91 8 45 2 20 52 5 R 2 i BOR
W 1.0 ml, & T 10 mls i A, FH Z IR 2 205, il 4% 24 i
VR BE A 20.0 pg/ml BV
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Tab 1 Gradient elution progress
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60 45 55
601 60 40
70 60 40
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Fig1 HPLC chromatograms of system suitability test
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1, 2. solvent; 3. impurity B; 4. impurity C; 5. impurity D; 6. impurity
E; 7. impurity F; 8. clevidipine butyrate; 9. impurity G; 10. impurity H
R2 RBIERERE GREF. SEHE
Tab 2 Relevant retention time, symmetry factor and resolu-

tion of each peak

A B C D E F A G H
(B min 11424 19445 22896 29035 30926 32188 38913 46305
MEF 107 100 103 1.64 102 088 109 099
MpARE 10880 28734 34530 26902 42980 27930 30244 27269
i 1403 1786 724 1021 280 184 806 13

23 WEHE
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FIEHAAY 1565 (1.5%) .
24 EREMRAE
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120 °C MEAE I E 29 8 ho (2) JEE IR (ERAMNKT ) « FE R AMT
(4 500 1x) H & 29 15 do (3)FRMEIR : I 1 mol/L 512 1 ml, il
298 h; 1 mol/L A ALAN 1 ml Hh FIER . (4) BEAKIR - i 0.1
mol/L Z 4 ALH 1 ml, i 249 8 h; FH 0.1 mol/L #2821 ml v Fl
fi o (5) EALBEIR T 30% HLO. 7 | mlJ5 , AFER NilEY
8ho UK MEIRJGFE SRR AT, 25 AR IR R 5 R 5
FE Y 32 06 5 R 3 0l 100% . 88.57% . 93.76% . 92.22%
91.53% .89.81% , W4l & 4351 k7 999.934,999.949 ,999.951
999.745.999.946 ,999.962,, (AL & WLIK 2.,

PRS2 AT DL, ARSI S PR S S b, 20

HEZG 20144855 25 4555 45



A BT R, 2% e i 22, 2% o g 1 UL A BT oK, (R
B HEEIRT L5, AT 2R WA FE b Rl BERRR
T990, FIAAT LR A RAT, Al A P Tk A i 20K

8
250
= 200
< 150
£ 100
58 3 671 10 FAHZ R
0 10 20 30 40 50 60 70
t, min
A
8
250
= 200 .
< 150
£ 100 o o
% 3 6 i R
0 10 20 30 40 50 60 70
t,min
B
8
250
o 200 3
< 150 1
£ 100 A
50 B 9 10 AR
0
0 10 20 30 40 50 60 70
t,min
C
5 8
250
= 200
< 150 4
100 9
58 3 67J )10 RGN
0 10 20 30 40 50 60 70
t,min
D
8
250
= 200
5150
100 ts 10
% 5 )]s 1 KA
0 10 20 30 40 50 60 70
t,min
E
5 8
250
2 200
150
F 10 6 10
58 3 17 A KHRIT
0 10 20 30 40 50 60 70
t,min
F

B2 TRMAKSHNEEBIEE

AR 5 BRRIIRE s CRAR AR it 5 D5 IRAMIAE it s B
DRt s FARAL IR R i 5 3857 B3 4. 2% 3 C5 5445 D3 6. 4% 5T B3 T4 o

F3 8. TR LMV 59,2451 G5 10,445 H; HARWER R HI %4 5

Fig 2 HPLC chromatograms of specificity test

A. untreated sample; B. sample treated with acid; C. sample treated with
alkali; D. sample treated with high temperature; E. sample treated with
light; F. sample treated with oxidation; 3. impurity B; 4. impurity C; 5.
impurity D; 6. impurity E; 7. impurity F; 8. clevidipine butyrate; 9. im-

purity G; 10. impurity H; other peaks mean unknown impurities

25 WNMRSESRKE"

HL0.1 mg/ml X Bl A VAN TRR B, 15 148 LU Ry 3 BN 75
T RRE e R R A 5 ng.

A3 2.0 pg/ml 245 B~H XA SRR, (516 LA 10
AIIA5 4% B~H 197 S FRAK K O 4.4.8.8.4.8.8 ng.
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15 20.0 pg IR G IEIR , 775) . WS EDUZ TR 0.2.0.5.0.8,
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1.0.1.2 ml, 230 F 10 ml i, N SRS RS Z1E 3250 .
A3 R ESRVE A 20 wl, A @IS, e g, L4 2y
OG5 B B M A AR AR (x, pg/ml) |, DL TR AR AR AR (1)
HEFTERAE T, A5 & 22 BT [l 9 5 B G0 F : 245 B Sy y=
28.594x+0.656 8(r=0.999) ; 24 Jf C 2 y=28.01x+0.037 5(r=
0.999) ; 22 D 4y y=28.013x+1.590 6 (+=0.997) ; Z¢ T E Hy y=
26.393x+0.052 (r=0.998) ; Z2 i F }y y=28.037x— 0.461 2 (r=
0.998) ; 24 i G A y=26.041x — 1.547 5(r=0.997) ; 2 i H &y
y=239.325x+0.219 4(r=0.999) . 4EFFW], %% F B~H7EJR
WS 0.4~2.4 pg/ml i I N S5 TEAR R RAFINZM: R
2.7 IR R

5 5 FRIBURE (3 B (A 24 T 50.0 mg, 1652 20130801) , &
F 25 ml i, 2 110y, A BIRE % InA “2.1L.47 TR 1) 44 5
B~H X} B AW 1.25(343) .2.5(34%) 5.0 mI(3143) , /I K 214
A PV CROMAKRE S FURHY #1645 : 20130801, Azl #b 23 11
VYR B 2 WS AR S AR B BT O [ 2 2 i 1 O, TS B
AR R A FURE VA TROUT O 2R A ) I 2 NG T ot
ELR . AT B~HIRA X B 205 (2.0 pg/ml) . 15
FI|Z% T B~H B ik 43 5024 1.0 .2.0.3.0 pg/ml 149 TR [l i (it
IR, ERE BT . FRAMRE S ISR 2% 5 B~H 1973
s

508, 9 AR AR TE 50% ~ 150 % Y E N, 24 it B~HAK . H
TR O R R S 34 [ R R R ] WA RSP (43 51 A 94.45%
98.74% . 94.46% . 96.24% (RSD=3.7% , n=3) , 96.77% .
99.24% . 97.35% . 97.79% (RSD=3.1% , n=3) , 95.16% .
99.34% . 98.30% . 97.61% (RSD=3.9% , n=3) , 94.24%
94.28% . 96.88% . 95.13% (RSD=4.5% , n=3) , 93.25% .
94.84% . 96.79% . 94.96% (RSD=4.7% , n=3) , 94.95% .
95.65% . 99.91% . 96.83% (RSD=3.4% , n=3) , 96.93% .
93.01% .99.06% .96.33% (RSD=4.5% ,n=3) , F % J5 H: 1
PR G EK
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TR 2 RO I it 2% 249 10 mg, FH 2 A8 1 mg/ml 935
VER B . KGR OGS A, FH 2 ) B A5 2% o o V4
4 0.2~20 pg/ml FLAE I, BRI , 115 742 2% B A
X BRI IE N o S5 R & 495 AR IE IR AR R
0.96.0.98.0.98,1.04,0.98.,1.05 F10.70., A1 40, B 2% 5 H
XS IE £ 0.70 4, R4 B .C.D .E .F .G HIX A E 715
#£0.95~1.05 P, 5 T SR FHAS A 1 B 19 S Al 43 ) B % R
P 64N T 2R T o, H 2% 5T A S0 {E 3fe A X A% 1[5
0.70 K% 4 B & i, (A 45 T v
29 BiEREEE

J5C. TR i 7 W (415 0 20130801) , 23 91 F- 0.4 .8.18.24 h
PERE. SEIRM TE 24 h N, 245 B~H KA R85 | 2y
JoT B 0 1 B RSD 40 51N 1.9% . 1.5% \1.5% 1.3% . 1.4% .
1.2% 1.5% . 1.4% \1.7% (n=5) , F BIFE SR 7 W TE 24 h INFa
FE o AHH TRERER R NG 75 501 K, BB A (it o A A i
Fic i, 8 h PIAE SE 58
2.10 T AR
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HCZR G 3 FH M IR 5 AR 8 3 A 7 R (L5 : 20130801
PR A3 S A P 3 (1.1, 1.3 mi/min) JFEIR (33,37 °C) i 8
AHZE PP ER VARV B (18,22 mmol/L) J% pH (4.8.5.2) Kl i
(218,222 nm) BB LML (AE TR G SRR B T, B AH LU A 128
B+ 2% ) T TS AR

(D) FERE P ORESE T, F0E ) 2 32.188 min, 425
B.C.D.E.F. ¥ G . H5MHARA A B BT 1.5,

(2) W o R L S AHZZ vp R S WOMR JEE  pHL R D 38 4
PEATAH N AR J , 5 2% T 5 I 22 (H IR KF 0.05% , 24 B,
C.D.E.F.FW G.H 5 AR B R T 1.5, 450
TR O IR PR AR T TR P PP R4

() FENEETERSEE I, B AR EL G 3R LAR T + 2% , 450 4%
R JE S B P 2EE I T 0.05 % , 2B 12 )59 B s s 1l B 13
k.

2.11 3HtEREXYREE

I3 HERE i, 42,37 00 R ik il A T4 K TR A, 45
R3S P RG24 B.C.D, B iR /NT0.12%, 1L
F3. K3,

R3 HREXYRRELR(%)
Tab 3 Determination of related substances in sample( %)

M5 REB RC KED MEE KRF OREG ABH BSREAR BRER
20130800 AR KRS KRE 003 000 KEE 004 0.01 0.09
20130802 AR AEE RKH 002 002 001 006 0.01 0.2
20130803 KR KR REH 003 001 KEH 004 0.01 0.09
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£, min
B

B3 #HRAEXYRRESREEEIEE
A SR B ALV (L5 :20130801) 5 1.2 775 6. 24K E;
TIRIUF;8 T RAEAEHF 5 10 A4t H; HARIE R R AIAR 5
Fig3 HPLC chromatograms of related substances in sample
A. blank solvent; B. test sample solution (batch number: 20130801) ;
1, 2. solvent; 6. impurity E; 7. impurity F; 8. clevidipine butyrate; 10.

impurity H; other peaks mean unknown impurities
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HAT W B T R ARS8 38 A R 3 XA G o A T
FERITT AR ], SEBUG T TR S 2 T IR 24 1) e W
3.2 WMLERAERE
U 1R S A b UL 20 R B A% 20 ot e A% 0
A8 RO I U, 43 BIAEE 190 ~400 nm %K 70 Bl A 4 T 28 40
o SER GRS, 4550 IR T 220 nm K B R, BT R
SR BT RE VA TRLE 220 nm DM Ab 3 T8 5 22 44 o g 1
I, MO 220 nm ORI . S5 Ah T AR S B A Ao D S A
5 T, A5 30 14 R AT Tt TE S T R o AR L 4% 2% R 7E 220
nm A A T RS sl BRI
3.3 MENERERE
T2 56 R ) I Sh AR H: pH 36T 2 IR AN SR nhh
VTRV FE R 60 mmol/L , B3 4R 3206 55 A4 4% It S 4% ok i) 4 285 i
TRBER AR A A K . SRR RO (32,
pH=4) , {H F2 06 5 AH AR A U0 ) 40 B FEANEE o R 22 i AR
A REEG] . M2 PR S EEELIEA 1 L, TR S 4E -
ESAHAR AR BT 43 5 BE AT G K B A% T E WX P 22 , HL 2
JE G 3 B ] A (24 60 min) o SRl 3206 R 2% i B~H [
IR BB 43 g BN AP TR, ELVA RIETE 220 nm PR
Ui M RGF , 28— R AN HLER , fe 2R UK AR 20 mmol/L
PR 4N AN LI R TRBIAE R G, BRIV, 25 R0 & .
£ N T 1T TR N3 527 N (ST A e i e
P SRR 24 A S A B TR] B 3 A AT SR T R
AR B OARTERT DR T B A 4 1 S5k 25 i G
oA T s A s o
S0k
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