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Determination of two related substances in lappaconitine
hydrobromide injection by HPLC - principal component

self — compare with correction factor”
XU Shu - juan, ZHANG Lei™ , MA Shu -feng, FU Xia, LU Na, WU Chuan - li
(Linyi Inspection and Testing Center, Linyi 276000, China)

Abstract Objective:To establish an HPLC — principal component self — compare with correction factor method for
quantification of two related substances (N — deacetyllappaconitine and ranaconitine ) in lappaconitine hydrobromide

injection. Methods: The analysis was performed on a Kromasil 300 =5 — C4 (250 mm x4.6 mm,5 pm) column
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with a mobile phase composed of 0. 04 mol - L™" potassium dihydrogen phosphate solution, methanol and acetoni-

- 1968 -

trile (68:17:15). The detection wavelength was 252 nm, the flow rate was 0. 8 mL + min ', the column temper-
ature was 37 C, and the injection volume was 10 L. The slope of linear equation was used to determine the rel-
ative correction factor between the two impurities and lappaconitine hydrobromide. The relative retention time was
used to determine the position of related substances. The contents of two impurities in 25 batches of lappaconitine
hydrobromide injection produced by four pharmaceutical companies were determined and compared with the results
of the external standard method. Results: Lappaconitine hydrobromide and the impurities were separated well by
this method. The relative retention time of N — deacetyllappaconitine and ranaconitine were 1. 20 and 1. 39, and the
correction factors were 1.23 and 0.94, respectively. Lappaconitine hydrobromide, N — deacetyllappaconitine and
ranaconitine showed good linearity in the mass concentration ranges of 0. 951 7 —38.07 pg + mL ™", 1.047 —41. 87
pg + mL™" and 1.001 —=40. 02 pg + mL~" with r =1. 000, respectively. The average recovery rates of lappaconitine
hydrobromide, N — deacetyllappaconitine and ranaconitine were 100. 2% , 100. 5% and 100. 5% respectively, with
RSD less than 2. 0%. The limits of detection (L.OD) of lappaconitine hydrobromide, N — deacetyllappaconitine and
ranaconitine were 0. 095, 0. 10, 0. 10 pg - mL " and the limits of quantitation (LOQ) were 0.32, 0.35 and 0. 33
pg - mL™', respectively. The content of N — deacetyllappaconitine in 25 batches of lappaconitine hydrobromide
injection was in the range of 0.31%—0.82% and the content of ranaconitine was in the range of 0% —-0.09%. It
was consistent with the determination result of the external standard method. Conclusion: The method is proved to
be simple, rapid, and accurate for the determination of related substances in lappaconitine hydrobromide injection.
Keywords : lappaconitine hydrobromide injection; HPLC; the principal component self — compare with correction

factor method ; related substances; N — deacetyllappaconitine ; ranaconitine
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1. B35 3L 5 ( ranaconitine )

FS PR 1 mg BRI, RIFS .

2.2 XHRBEW RE RS 1 mL, BT
100 mL B3, A 0. 04 mol - L™ IR — A
PRI - Wi - CHE(68:17:15) | M B R Z1 B, 4%
A1, B4,

2.3 HAXMBEMER BREARRESHR.N-L
SR 2 T 2R B P S B X B 45 24 10 mg G 2
FRIE , BT 100 mL &, 03 3 AH % i 01 i ke 2
ZVBE FEAT, RIS IR A % IR A A 48 W5 HE 2% i U &
XA AR 1.0 mL, BT 10 mL S, Ny 2h A
BB ZIE 5], 15,

2.4 FEMEMER KICERIMETR O KR,

2. N - LB 5 H 2 (N - deacetyllappaconitine )
1 24 BHAXRYREHK

Fig.1 Structural formulas of two known related substances
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Fig. 2 Chromatograms of mixed reference substance solution ( A), sample solution (B) and blank excipient solution ( C)
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0.1 mL *o, IR SRR R 20, #5250 , RIAS SRR
FESRESR G100 CAREINF S h B HIG NG sk R
T 75T, RS IR ST @I 30% B K
VW1 mL PES), TR N CE 2 h, SRR 221

JE F82], B E AR Sl s O LS
TR 5 FH SR 1 B 5RO (4 500 1x 500 1) T
HEASS d RS mL, B 10 mL i, AT A
MR B ZIEE 455, RITC MBI R R 5 Bids
WAL U LA SCETE SRR, ORI 1A, 25
ZRIRVERIRE S TSI LAY 0, LI 3.

100 000 A 100 000 1 B 1000004 ¢
80 000 80 000 1 80 000
5 60000 5 60000 5> 60000
= = =
S 40000 S 40000 S 40000
20 000 20000 1 20 000
0 A O n A U 0
0 10 20 30 40 0 10 20 30 40 0 10 20 30 40
1/ min 1/ min 1/ min
100 000 D 100 000 1 E 100 000 F
80 000 80 000 80 000
> 60000 > 60000 > 600001
= = =
= 40000 4 =40 000 4 =40 000 A
20 000 | 20 000 20 000
0 PO | 0 A t 0 A
0 10 20 30 40 0 10 20 30 40 0 10 20 30 40
t/ min t/ min t/ min

A, RBEIR (no damage)  B. 3RERWEIE ( strong acid damage)
F. Y6 IR (light damage )
3 BRI e E

Fig. 3 Chromatograms of damage tests
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Tab.1 Linearity, correction factors, LOQ and LOD of lappaconitine hydrobromide and two known impurities

(linear range)/ (pg + mL™") (regression equation)

By KIER T LOD/

(correction factor) (pg+mL™") (pg-mL™")

L0Q/

(compound)
SRR % H & (lappaconitine hydrobromide ) 0.951 7 ~38.07
N — Z ke 5 B 28 (N - deacetyllappaconitine ) 1.047 ~41.87
2376 ( ranaconitine ) 1. 001 ~40. 02

Y =11 214X +420.92
Y=8905.9X +392.73 1.000 1.26 0.35 0.10
Y =12 060X +411.33

1. 000 1.00 0.32 0.095

1. 000 0.93 0.33 0.10

RWEHR L
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4.4 [PICREEE 2 BIRS % B BUR G 0 R i &
OB, B 10 mL EHHUH 03 S AR C SR e 2
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Tab.2 Recoveries of lappaconitine hydrobromide and two known impurities

o JmA Kt Il e SF-H ] RSD/
( compound ) (added) /g (found)/pg (recovery)/% (average recovery) /% %
SRR 15 W1 2 (lappaconitine hydrobromide) 47.58 46.76 98. 3 99.3 1.9
47.58 46.78 98.3
47.58 48. 26 101. 4
95.16 95.38 100. 2 100. 4 0.26
95.16 95. 86 100. 7
95.16 95.52 100. 4
142.76 142.70 100. 0 101.0 1.0
142.76 144.24 101.0
142.76 145. 50 101.9
N - £ 4Bk E S B & (N - deacetyllappaconitine ) 52.34 51. 80 99.0 100. 2 1.2
52.34 52.44 100. 2
52.34 53.06 101. 4
104. 66 103. 94 99.3 100. 1 1.0
104. 66 105. 84 101.1
104. 66 104. 62 100. 0
157. 00 157.38 100. 2 101. 1 0.79
157. 00 159. 16 101. 4
157. 00 159. 62 101.7
319 3L B ( ranaconitine ) 50. 02 48.98 97.9 99.9 1.9
50. 02 50. 18 100. 3
50. 02 50.78 101.5
100. 06 99. 86 99. 8 100. 4 0. 67
100. 06 101. 12 101. 1
100. 06 100. 30 100. 2
150. 08 150. 50 100. 3 101.2 0. 89
150. 08 151. 82 101.2
150. 08 153.20 102. 1
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PR i 5 2R 5 25 2 o 0 s ol £, 13345 A% AR AR
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Tab.3 Results of the durability test of correction factor

&

(instrument )

A

(column)

XS E B ]

(relative retention time)

KAERT

(correction factor)

WESMTIETIES

N-ELBER S ER

5308 (N - deacetyll-

(ranaconitine )

P53k

(ranaconitine )

(N - deacetyll-

appaconitine ) appaconitine )
L.C —2040C HPLC Kromasil 300 -5 = C g (4.6 mm x250 mm,5 pm) 1.23 L3 1.259 0.930
Ailent 1200 HPLC Shim —pack VP —ODS(4.6 mm x250 mm,5 pm) 1.19 1.41 1.217 0.938
Shimadzu Z020 HPLC ~ Agilent Poroshell HPH - Cyg (4.6 mm x 150 mm,5 pwm) 1.18 1.44 1.227 0.937
{8 (mean ) 1.20 1.39 1.23 0.94
RSD/ % 2.3 4.7 1.8 0.47
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YBH22682005 " {545 S0y i (i 4542k BEAT IR B0, R
F10.1 mol « L™ AR — 4 — HH B (30: 70) M
S, 45 5 K PR R A3 2 o H U ] 4 L S A 2
Ji 2 1) R fE A 204G 205 85, 5 45 i s AR IR 4% 4 0. 04
mol « L™ R A BIVEIR - I - LG (68:17:
15) , 2% 2 0] 43 B B R AT

PR B IR 3 0 45 SR ] R, SRR e 5 2R O
VE TR A L R O AR R R, MR AR B 5 )
0. 41 Abpy A% & W B3 I s ZE SRR A& 1 N — %
TR 1 T2 Ao T s AR SRR R A A R I

RWEHR L

AR ARE . SR AIZ R AE A = | o A v
VER AN IR , EAh 38 R SGTEAL J5 B pHo

T M RS 0 i e ) 10 5 R S v AR G P
9 2 LA 1 B X B B S AR S R PR T A5
FINRNE , 20 30 5 46 1 2 A IR AR AN [ A 2 A [R]
(R AL P AR X O B I IE], 25 R R B 2 AN A% B A A
X PR B 5 E] RSD 9/ 5% , a4 hik 2 SR 5
(Ve 388
6 g

ABIEFER FHAR RS £ B I (B3 2 A B M 2% R A7
TEAL , SR ATIARL TE DR 09 o3 B B X IR i A7 58
ST, THER 1R 2% SRR T 35 B0 WL PR AN [
5 R B E 3R 22 . BT A5 45 R 5 SMR L JC ] 2 22
S, R WIZTT I NS F R AT, R sl A fol P 4% xR
fitn, X SR R (R % R T S A O o 1 A
TRk RA —E MBS T



JPA

LYy WmES

Chin J Pharm Anal 2024, 44 (11)

- 1973 -

*x4

SRESSRFRIHREXMRVESER

Tab. 4 The results of related substances in lappaconitine hydrobromide injection

& (content) /%

" o . N ERS A xRk SR
( principal component self — compare method ) (external standard method)
('manufacture) (batch No. ) ('specification )
N-LCBRSHER P55 3B N-ELZBRmEHR 5 3B
(N - deacetyllappaconitine ) (ranaconitine) (N — deacetyllappaconitine)  ( ranaconitine )
G 2209316 2 mL:4 mg 0.57 - 0.55 -
2209317 2 mL:4 mg 0.74 - 0.72 -
2301325 2 mL:4 mg 0.80 0.06 0.78 0.05
2301326 2 mL:4 mg 0.82 0.06 0.80 0.06
2304323 2 mL:4 mg 0.56 <LOQ 0.55 <LOQ
2304324 2 mL:4 mg 0.31 - 0.30 -
R 22048012 2 mL:4 mg 0.72 <LOQ 0.71 <LOQ
22080411 2 mL:4 mg 0.74 <LOQ 0.73 <LOQ
22090911 2 mL:4 mg 0.56 0.06 0.55 0.05
22103112 2 mL:4 mg 0.40 0.08 0.39 0.07
23020412 2 mL:4 mg 0.39 0.09 0.38 0.08
23050811 2 mL:4 mg 0.40 0.08 0.38 0.07
22042811 2 mL: 8 mg 0.73 <LOQ 0.71 <LOQ
22093012 2 mL: 8 mg 0.48 0.08 0.47 0.07
22103111 2 mL: 8 mg 0.47 0.09 0.45 0.08
23020411 2 mL: 8 mg 0.39 0.09 0.38 0.08
23050812 2 mL: 8 mg 0.42 0.09 0.41 0.08
F 22090441 2 mL:4 mg 0.53 0.06 0.52 0.05
23010442 2 mL:4 mg 0.66 0.04 0.65 <LOQ
23030941 2 mL:4 mg 0.72 <LOQ 0.71 <LOQ
23030942 2 mL:4 mg 0.72 <LOQ 0.71 <LOQ
S 72209171 2 mL:4 mg 0.49 - 0.48 -
72301041 2 mL:4 mg 0.38 - 0.37 -
72301042 2 mL:4 mg 0.39 - 0.37 -
72301042 32 2 mL:4 mg 0.38 - 0.37 -
HH (note) : * =7 F/R ALK (means not detected )
S 3K [3] kI, @A Is, Emel, &5 . w5 R 2 RIS 1 s AT 50 ik e
[ 1] ZEHe & HANE, VFRIFT, 45 . 535 10T IR 5 1 F 3500 B 1Y [J]. A=firRha#,2021,33(9) : 1089
T 25 R B AR5 A0 H7 0] b E 254 0 2023 20 ZHANG Y, GAO ZB, XIN XM, et al. Research progress on the
(8):921 pharmacological activity of lappaconitine [ J]. Chin Bull Lif Sci,
HUO YF, TIAN YJ, XU LL, et al. 535 reports of new and serious 2021, 33(9): 1089
adverse drug reactions caused by preparations of lappaconitine [4] #f, ks, B, % QR & B 30 2534 A I IR
hydrobromide [J]. Chin J Pharmacovigil, 2023, 20(8) :921 MR SE R[], TEPKPE%,2014,43 (20) :2660
[2 ] FCum, kmemd, Mk, 4. SRS H XAy 7% WEI HB, ZHANG BH, TIAN B, et al. Advances in pharmacolog-
RIEHRT]. 2902 ,2023,43(9) 1451 ical action and clinical application of lappaconitine hydrobromide
WANG WL, ZHANG XM, TIAN XB, et al. Study on attribute of [J]. Chongqging Med, 2014, 43(20) : 2660
biopharmaceutics classification system of lappaconitine hydrobro- [5] Z=Wah. S[URRE S ERSCESFH A6 & Bk N S E IR A
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