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Determination of related substances in clevidipine butyrate bulks drug by RP-HPLC
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Abstract: Objective To establish an RP-HPLC method for determination of related substances in clevidipine butyrate bulks drug.
Methods The separation was performed on a Welchrom C g column (250 mm X 4.6 mm, 5 pm) with methanol - cyclohexane - water
(70 * 0.5 : 30) as mobile phase. The detection wavelength was set at 240 nm and the injection volume was 20 pL at the flow rate of 1.0
mL/min. The column temperature was 30 C. Results Clevidipine butyrate and 14 kinds of its impurities could be achieved good
separation. There were good linear relationships of clevidipine butyrate and impurity I, III, IV, and V between concentration and peak,
and the detection limits (S/N = 3) were 0.57 — 3.13 ng. Conclusion This method is simple, accurate, reproducible, specific, and
suitable for the determination of related substances in clevidipine butyrate bulks drug.
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RIS 0Ly, FAMEL, HERIRE . R E .
1 {XEE5HH

1.1 X

Agilent 1260 B! = R80BAH (0154, 445 G1311B
Ui, G1329 B HEhiFEAE . G1316C AR
G4212B DAD il 25 .

1.2 ZAmFnikF

TR LR U (LS 130306, JTiiE 2K
99.85%)+ JEUREIZG (L5 130715, 130816+ 130817,
130818) LA Kz 14 A2 JFont i i 1) HH R 2 Wi e
2z 25 gt . R Ealall R RERHER]
FOREABR AT, Akeh o Hral OKEE T gLuE i
STNVERA D, KA Milli-Q #atiK.

ORI AR A 4-(2,3- R HE)-2,6-
Fa-1,4-EIMERE-3,5- R IR T BT ERE (4
Do 4-(2,3- AR HE)-2,6- - HHE-1,4- A kIE-3,5-
TRIR-3-LEAIE-S-HE (R 1D, 4-(2,3- AR
55)-2,6-—HUJE-1,4- —5(EnE-3,5- R —HlR (O
D 4-(2,3- 5 HE)-2,6- — FIHE-1,4- S nE-
3,5- RIR-3-FE (Z IV). 4-(2,3- G A HE)-2,6-
TOHIRE-1 4 T AUE-3,5- R TR-3- T AR L AL -
S-FES (0 V). 4-(2,3- —5RFE)-2,6- — HIFE-1,4-
TAMERE 3R R (28T VDL 4-(2,3- S HUK
H)-2,6- — FIHE-3,5- R R-3-H R (A% VID,
4-(2,3- T FRE)-2,6- T L3I IE R R TR (D% i
VIID. 6-(2,3- 5 RHL)-4- 1 B2 458 A QPR CL -3 #5-
S (42 IX). &t i-4-023- 5K
55)-2,6- W HE-1,4- AU E-3,5- RIREE (A4
XD\ 4-(2,3- - FUIEHE)-2,6- 7 -1 4- A UEIE-3,5-
TRRRIAFEE (ZRF XID. 4-(2,3- “HEIL)-2,6-—
H O -1,4- AU e -3,5- R IR-3-F Ik L5 JE-5- 4
fig (i XID. 4-(2,3- &K HE)-2,6- I %E-1,4-
TEERE-3,5- IRIR-3- T AL R ER-5- 40 (%
XV 4-(2,3- 5 RAE)-2,6-— HIdE-1,4-— &{ntne-
3,5- T RIR-3-FUHE LA IENE-5- R (%) XVD), U
TR AR E Tt 7048007 )4 98.23% 96.29%-
98.12%- 98.46%- 98.18%- 95.13%. 97.58%- 95.39%.
95.79%- 95.54% 96.49%. 97.51%- 95.15%- 96.30%.
2 AEEER
2.1 ®IEEHG

Welchrom C;s fAi%4F (250 mmX4.6 mm, 5

um); FANFHA HEE - B CkE - 7K (70 1 0.5 1 30);
PRREA 1 mL/min; AR 30 °C; A K R
240 nm; HEAEAAFRY 20 L.

22 EREMRE

221 FEA 1% R T R S 4E T
R i i, Y RS AR A R T TR 5
HA T ERE SRV T F K B 0.3 mg/mL, 4%
S 0.003 mg/mL, {43 K& WLE 1.

1314 15
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RV 12-TRRAEHT  13-24% VI 14-ZT XV 15-24% 1

l-impurity VII = 2-impurity XII  3-impurity XI 4-impurity IV

S-impurity XVI  6-impurity XIIT 7-impurity IX 8-impurity IIT

9-impurity VIII  10-impurity II  1l-impurity V  12-clevidipine

butyrate 13-impurity VI 14-impurity XV 15-impurity I
1 TERSHEHRTSEXARMSBERIEE
Fig. 1 Chromatogram of separation of clevidipine butyrate

with its impurities

222 SmBIRMERES (D REERE FRECT R
Adeh-PiG e, HPREEME, HSREIRE R 1.5
mg/mL it 2. =H 2 mL £G4 T 10 mL
s, HERERBERZIE; (2) MEFE &
HURE R4 2 mL T 10 mL B, E=ET,
I 0.5 mol/L $hMR¥%5 i 0.5 mL, 7RI 20%5% %A
i pH HAEP M, JEH W REMBERZIE, Rk
W AW (3) BRFEMRE SR AE SRR 2
mL T 10 mL S, 7E=W T, A 0.5 mol/L &
AAANE 2 ¥, SLETH 20% 48R 1 pH {1 2 vk,
IH P EERR R IR, [V A (4 A
Fefle B HORE £V 10 mL T~ 50 mL A ic ke
Mo, 0 30%id EALE 0.5 mL, K 90 °C R ANk
5min, WEZREE, HEEEESE 50 mL ®ifT,
PR EERGRE R RN, VA I (5D ks
ik EIURE A A 29 10 mL - 50 mL |3 KK
o, OINAET 4.5 h, FICE R =R, EEEE R 50
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mL S, HH R R ZIE, [FVES s
(OCHPEARIALS  FEHURES G2 2 mL T 10 mL
EHERT, HPREMBERZIE, TR
(45005000 Ix HBCE 16 d, [FVEMAS W
BB AE I I PRS0 R 15 06 i o BOP A
TG SRR 45, AR 1. 2, Bk 2.
SERRW]: RN SR E T 45 R AT 90%~110%,
RO TEIR BRAE T AR S B K Ad A 24 TV
AR EDEIRIE DL, G WRAT vV, #5020
V G EAL N 28T VIL; #OA S AR AR A S s i
REFE A N S KRR B A, B, B EORAT

F1 BHERRIEYRTEEER
Table 1 Results material balance in forced degradation test
REfpika  PURIKES(mgmL ™) VTR AN YUR-TA/%
o A iy 0.300 14 249.7 —
TR B AR 0.300 14 117.3 99.07
Tl BEe A 0.300 12 984.3 91.12
I 0.300 13229.2 92.84
EAb 0.300 13 618.4 95.57
6 I AR 0.300 13 858.3 97.25

F2 BRIFEFRRESER
Table 2 Results of forced degradation test

- T 5%

R TR RV BRI ARV R
o A iy 0.34 — — —  99.66
T2 [ A 3.13 — — —  96.87
il 2 it 3.61 — 0.58 — 9581
IR 0.86 — — —  99.14
FARER 076 0.27 — — 9897
el 1.81 5.12 — 137 91.70

—AK

— not detected
23 ZMHEXREE

A3 SRR T TR SR 4 b 56 B DA R 2% T T
IV, VXA Z 15 mg, EAE 25 mL i, H
AR MR R 21 RJE 0.5 mL &R —
100 mL &, HHEERBERZIEE, RIS 1% 4&
WOGRED: 2RI 1% 5 GRS 0.5, 0.8,
1.0~ 1.2¢ 1.5\ 2.0 mL T-AfA 10 mL &,
BERRRE 22 20 B o P A AU 0T V % 0.5 mL ' 100 mL
s, HTPRMmERZIE, S 1%6&8: 7
A 1% 0.8 1.0. 1.2, 1.5, 2.0, 3.0mL

4

0 10 20 30 40 0 10 20 30 40
t /min

I-TIRAMEH 2200 VIL 3-Z¢0 IV 4-Z%JT V. 5-2%J VI
1-clevidipine butyrate 2-impurity VII 3-impurity IV 4-impurity
V  S-impurity VI
2 RMERE (A, XBRERE (B). BAMERR (C). WFERE
(D). fERERR (E). SLMER (F) MR EIEE
Fig. 2 Chromatograms of samples before degradation (A),
destroyed by illumination degradation (B), acid
degradation (C), alkaline degradation (D), heat
degradation (E), and oxide degradation (F)

TAF 10 mL &), HHERERZIE. FiA%
VBRI A FH Y Jo s A B2 1) T PR S A M P DA S ik it T
L. IV VI, BCHY BT R BE  20 pl if
FE, sl DURE IR A REARER, WEIAA
PAKR, FATLMERIA, 4R 0E 3.
24 HMPR

FREUT R A e B, S A&, A
BRI IEIE DB R A5 =3 (SIN=3) XTI
IR, VENRIIRR, 450 W3R 4.
25 TEER

A3 S FREL TR S 4 Mt 56 e DA e 2% 5 1. T
IV, V2 15mg, EAF 50 mL &=, g
R HMRE R LB . W FR o3 0 A0 RS 2 5 e
=10 AHXT Y (R BE . R FF S 2R 20 pL,
TESIHERE 6 X, ME U TRARE, 458 IL RSD {737
9 1.89%. 1.94%. 1.56% 1.57%- 1.38%.
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Table 3 Regression equations of clevidipine butyrate and impurity I, IIT, IV, and V
D% [l = 77 FE r 2R Fl/(ng-mL ™)
TR A Yt~ Y=0.0515 X—0.008 7 0.999 3 150.0~600.0
A1 Y=0.0428 X—0.420 8 0.999 3 147.5~590.0
R 1L Y=0.0547 X+0.757 5 0.999 5 148.0~592.0
A IV Y=0.0555X+0.378 3 0.999 7 149.0~596.0
IV Y=0.020 6 X-+1.024 7 0.999 2 244.8~918.0

Fz4 HWNPRMNELR
Table 4 Results of detection limit

A tx/min e T AR K BR /g
TR YT 20.82 1.80 0.61
T 37.30 1.81 1.24
I 17.36 1.32 0.61
Z& 5 1T 12.36 1.44 0.60
AR IV 470 131 0.61
IRV 19.09 1.44 1.26
F=J5 VI 22.65 1.64 3.13
FRJF VI 1.66 1.73 1.28
% VI 13.15 1.60 1.27
=5 IX 9.07 1.34 0.57
F& X1 4.18 1.2 0.62
&5 XTI 2.86 1.49 1.25
F& 7 X111 8.27 1.29 0.63
F XV 24.58 1.28 0.63
&5 XVI 6.31 1.30 0.61

2.6 [EEIRLE

Iy VRS FRELZ R T, 10 IV V4R EL 15,08,
15.10. 15.08. 15.14 mg, #EAIF 50 mL S+, H
AR TR R R ZIPE o 3 0 B A% 00Nt R
0.5 mL F-[i]— 50 mL i, BPFF 1%24% 0 il 45 7 s
B 1%Z% 06t £ 9% 1 mL -+ 10 mL &, H H A
BERZIRE, RI1F 0.1%74% 000 RO FRICT IRA4E
P JEURLZY (S 130715) 293 mg, 110 mL &
i, T RERS AR RREZIRE, ~FATHECH] 9 4o 2300
TN 1%2% T #3081 1. 1.2mL, %% 3 4. 205
R BRSSO i , sk g . 45K
B, 290 1L IV VR RICR 23 5108 101.62%
97.54%- 110.24%- 102.16%, RSD 1H 45 5}y 3.28%-
1.68%. 6.20%. 6.41% (n=9). Z%J& IV [lfirHiK
mE T T R AP e, ECE R

TR Ty KB 24T TV
27 HEEERE

PRI T PR 47 (Y5 130715) 3 mg T 10
mL B, % 0.1%M 28 BT EE (IR E R 0.3
pg/mL) IIAZRR I 1L IV, V, BRI H
BRZE, 5, RHESEE: BB
ITHERE 6 T, BERE 20 pL, CsROgE, RS
ST AL RSD {8, 45524 1. L. IV, V I
FRIK) RSD H 50 K 4.45%. 0.004%. 12.56%-
0.003%.

TEAN[F]INF[A] AN [ 3AE N 0L, 4 IR E S PRI
5, [FNERCHIE G OTEERE, stk i, tHE
KRR T AL Y) RSD {8, 5974 1. 1. IV, V
(R THIAR ) H 18] RSD B 20514 4.08%- 0.003%-
10.17%- 9.12%.

2.8 MAMERIE

BLIBUIEZE =7 NIEE i A/ G N1 = S 011/, 3 SN 2 1 A 1)
TN IR A CRAEIAEH 2.2.2 S
RIS T T “AE T+ 1% B "D & 53 125
FE2m, FEFIREIERE & (S 130715) +0.1%
s AR T Gz bl s R e Vi 2.7
RS FE TN VR Ay LB 72 ) P9 JG R B, A%
iV 5T RREAYE 2 M3 B EANT 15, %1
Iy R E 20K, I HARS TN LT,
AR AL 0.5% /547, AU RSD {HA
2.90%, AAEEA RAEZL
29 ARFERMRE

T RIS £ R T, A VS I
I3 LR AEI, AR AL (0] R A% 5 W2 T 1)
IR A EOR . MURGTE MRS = 2 5% T
V 5 TR T2 [0 1) 5y B . BV AT IR
Aed-PEs, W EDEMRITRR, BsE A v
0.009 mg/mL. | PR 4EHLF 0.3 mg/mL %, i3t
FEE, s tiksl, g9 m v 5 g S A
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2.10 FREMIRIE

FRECT RS e AR (S 130715) TEE,
P F R AR, 4% 0.3 mg/mL %9, 29T 0. 2.
4, 7+ 10, 12, 24 h FEFEMNE . 5K, S 4EHh
Sy R IV 2% T 5 E 54001 RSD {E 5 oA
0.12%- 97.15%-+ 4.75%. 745 IV 1E 2 h H i,
RWIFE AT E, BRYKIREZTT IV, HRE
S IR B I o
211 H&ENE

HY 4 6T TR A AEH-F ORL TR i, KRS EIRE
DRSS, PRIV, H1 0.3 mg/mL | RS
YT, AR (B A R IR AC
WHD: KSR 1 mL, & 100 mL &=
L, I AR RE R RN RE, AR AR BRI
5, TR 1% E S0 RVET R R, 8551
WK 5.

x5 TRIUEMTRMGDERMRNES

Table 5 Determination of related substances in clevidipine

butyrate bulks drug

o 5 B %

it
A 1 FY50 1| B \Y ARV

130715 — 0.013 0.018 —
130816 0.025 0.016 0.010 —
130817 — 0.034 — —
130818 — 0.018 0.013 —

—ARATH

— not detected
3 g

3.1 REERKIEREER

Iy 55T ANE pH R DL NI E RS,
5 BN pH X 43 B RE R T e RN b
BT IEGE P ERRATK P44 NI RA RN, 4R
SIRAINZE P ERG DL T 73 25 BEFNE TR 4T, ik
PRAIRAE R I s AH R 7K A o
32 HERER

Iy T AN (30, 35, 40 C) &MEF

WA 72, i 1. V 5 EEZ RSN, H
R e S e £ B A A ] A3 i, SO PRIl 30 C.
3.3 BIEEMER

ST ANF] K A% FE (Thermo Scientific
Cis~ AgelaVenusil XBP C;g+ Cosmosil C;g+ Welchrom
Cig) MR EFEN, 454 7R Welchrom Cyg #1I5E
IS 2% 50 55 AR 0T [R) B 2% ot 5 U 2 () 73 8 5 W e T
BIht .

R LA, RO T IR J5URL 2451 77
ARG, TR SR 74T R A T 2
RRAEARBIAH, AEHIBRBEVEME, X (i HERUFERL
K, HAEEBG AR EER IR T AL
PESCRRI LA b, BOF R T HNE, RS
Jii, AR Gzt iR RAE R BIAH, IR 14 F]
P S AR T 23 SO T VAT IR AU, ]2 0] 2% 5T TV
FIREST, AL T Z B SCIRIE S H o TR
UEIE AR, R MR ool P A AN (R %3k
BB, TRE R CE R T, Sk
il R 25T IV s A1 s P, AR A
THOUT, B S B Ja AL R T VI, BrLIos)
TR AR JEORE 2 R AT ) . BE A
BB, WOk EE R, BRAER, EIMEL
HER R e, KRR, )T T RS T Bk 2y
A R A A .
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