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Determination of the related substances in oxcarbazepine
and its preparation by HPLC

ZHU Xiaoyue, GAO Qing, ZHU Lina, WANG Xueli, HU Qin" , ZHANG Zhe "
( Beijing Institute for Drug Control, NMPA Key Laboratory for Research and Evaluation of Generic Drugs,
Beijing Key Laboratory of Analysis and Evaluation on Chinese Medicine , Beijing 102206, China)

Abstract Objective: To establish an HPLC method for the determination of eight related substances in oxcarbaz-
epin and its preparation by HPLC. Methods: The analyte was gradient eluted on the ACE Excel C;; (4.6 mm x
150 mm,3 pm) with mobile phase A [6.8 g - L™ potassium dihydrogen phosphate solution ( containing 2 mL of
triethylamine in 1 000 mL, and adjusted to pH 6. 0 with phosphoric acid) ] and mobile phase B [ acetonitrile-metha-
nol (11:8) ] at a flow rate of 1.0 mL + min~'. The detection wavelength was 240 nm. The column temperature
was 45 °C. Results: The resolution factor between the peaks complied with the related requirements. The method
had good linear relationship (r=0.999 9) at the 0.05 —4.0 pg - mL™" of oxcarbazepine and 0. 08 —40 pg *

mL "' of carbamazepine. Limit of quantitation about oxcarbazepine and carbamazepine were 1. 03 ng and 0. 65 ng.

Limit of detection about oxcarbazepine and carbamazepine were 0. 34 ng and 0. 33 ng. 5 batches of oxcarbazepine
materials from 2 enterprises and 6 batches of oxcarbazepine tablets from 2 enterprises were determined. Impurity E

was determined in 1 batch of oxcarbazepine materials, which content was 0. 004% . Carbamazepine was determined
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in 3 batches of oxcarbazepine tablets, which contents were 0. 008% , 0. 005% and 0. 006% ,respectively. Impurity

C and Impurity D were determined in 1 batch of oxcarbazepine tablets, which contents were 0. 006% and 0. 005%

. The content of any individual unspecified impurity was 0.02% - 0.20% . The content of total impurities was

0.02% -0.32%. Conclusion: The method adopted small particle size column is used to save time. It provides

the basis for improving the quality evaluation of oxcarbazepine and its preparation.

Key words: related substances; oxcarbazepine; psychotropic drugs; HPLC; gradient elution
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Tab.1 The information of eight related substances in oxcarbaz-
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Tab.3 The result of durability test
S 1t U LRPA ] FIESTRIT A S %Pt C figWk Ll
(factor) (value) (retention time of oxcarbazepin) (resolution of oxcarbazepine and impurity A)  (S/N of impurity C)

#4:78 ( column temperature ) 40 °C 9.512 1.535 31. 84
45 C 8.740 1.528 28.30
50 C 8.116 1. 496 15.61

ik (flow rate) 0.8 mL - min " 9.721 1.552 46.31
0.9 mL * min~" 9.859 1.580 37.61
1.0 mL « min~" 8.740 1.528 28.30
1.1 mL - min~" 7.976 1.493 18. 64

TEIAERIEE L) 70.30 11.516 2.302 35.60

(initial ratio of mobile phase) 67:33 8.740 1.528 28.30
65:35 7.994 0.777 25.54
64:36 7.391 5 F A F 0% (impurity into oxcarbazepine ) 24. 10

WishAH pH(pH of mobile phase) 5.5 8.713 1.385 25.44
6.0 8.740 1.528 28.30
6.5 8.709 1.418 17.38

(A 3%4E ( column ) SHISEIDO MGII Cg* 10. 610 R JFiF A F 0% (impurity into oxcarbazepine ) 51.94
SHISEIDO MGII C]Sh 9.716 53 A F 0% (impurity into oxcarbazepine ) 51.36
Phenomenex Luna C4* 10. 151 5 F A F 0% (impurity into oxcarbazepine ) 44.52
Phenomenex Luna Cg" 10.613 R JFiF A F W% (impurity into oxcarbazepine ) 64.30
MN C;5* 8.753 ZRJFiFE AZL5 B(impurity into impurity B) 28.20
ACE Excel Cjg* 8. 740 1.528 28.30

A :a:4.6 mm x 150 mm,3 pm;b:4.6 mm x250 mm,5 pm

2.10 FHE MR

BB R P JRURE B 3945 — ik, 43 3l 4% 6 1
FEfh o TAF 6 3 JFORL IR i ARG — A A 1
JT, G54 h 0. 02% 56 o3 e AR St SR HE R
P, 45 5 4 0.008 3% .0.008 2% . 0.008 5% .
0.008 2% .0.008 3% .0.008 7% , B f F A 1 4
JRAERAE 0. 1% ~0.2% JE P, M2 F7E 0. 2% ~
0.3% JE N .
2,11 iR

B SV S0 R R P OF JORhE &, T R
VR 5 B S AR PE 0.5 mg - mLT R
PEF4r 324 0.4.0.8 1.2 pg - mL™ VAR, Bk
BE 3 4y, RS PEF I AR [mDCR 25 S 7E 100. 0% ~
105. 0% 2 [a] , -3 FICR Hy 102, 3%

212 FREilE K2

FEE AR VU JRURE 2 A4l 5 dtbREdh  BRR
PO 2 Al 6 HERE A, 2R AR S P11 D 0 i
ah FESMRIETH R R S MO e R H
1 HEJFURHRE 2 B B, 50 0. 004% 53 LA 5K
RPN, & 435 0. 008% 0. 005% 0. 006% ;
LHE R RIS HE 2% 5 C RN Z% 5T D, 55 4 0. 006%
0. 005% 5 5 4> die R AR H 2% ot & & (2 0.02% ~
0.20% Ju N, 22 o 7E 0.02% ~ 0.32% 5 F
LA (R E 25 ) BLE

3 i
31 Rk
6 B2 S T ERAEA e TR K 4



.44 -

b [H 25 W b U Drug Standards of China 2023, 24(2)

215,230,240 254 nm, Frf 215nm 35 AR v R0, 52
Ml FER TR, VR B B R B A J2 e A 6 45254 nm
LS NIREIE SN SRR SRS N
236 nm, HAh 7 P BBR4 5 A 51,240 nm KAk
FI G RE A KT 254 nm (G BE  FE AR, I
20 240 nm SAE K
3.2 R B T =X

ARV AN, 78 B B O, TEK B 2
b L AN o b 245 ) 35k 5 3 3 A A R i 7
[ & hfi-AHLAH(60:40) T, USP™ 4 MR ik 1
Wk 60% HE, 7k 2 BRI — 2 h O W R
IR 50% SN o AR R R RIbRifES, CIE1E R
TR, A 3K ot T YRR % B R R [ B PR 2 40
min, FEHRFE 20 min, YINHE JLERAE & 1 S WA, FERT
Ko BT R A ot 8 W il A Bk, i 0 ep A —
FETKAHAT B T4 AR TR0 4380, T 4 e 7 B ] T A
41, RIE R shAH A-JshAH B(4:6) , A HLAH
ek 60% AN R PR 5 min, 28550 57 P 46
TE, JERNR R 750 K il R4
3.3 EEFRAREIER AT Y i

F T HUIS 1 2% B0 BE S G & s 4R, IR BEBR
Ty G S-SR FH R 5 X R 00 R A I R A1
AL IR E o B~ H Va5, Hofth 44 5 ) B
SOE LAERAS: DR 2 B 3 E 1 b v A USP (1 )5 7
KR S PGSR o B e MR R 2 i
3.4 g

AHIFST I EE ST 114 B8R PG S B LA 550 A S o 1)
DN 73 AT FH /IR B 1 AT 50 45 Al s ], 43 B 3%
bt ML, 27 VRSB UE, T IR R AT S, St
— e PR VG- SO ) B VAN AR

(1] XM, BN R84 BRI iS4 10, 11-—5-10-
TR DV L T AR R 2 sl [T ). R E R
ki, 2014, 34(7) :526
LIU B, WANG G, HE CY, et al. Population pharmacokinetics
of monohydroxycarbazepine in Chinese Han children with epilepsy

[J]. Chin Hosp Pharm J, 2014, 34(7) :526

[2] e \RILFIEZG M 2020 4EHR. —#B[S]. 2020.:1668
ChP 2020. Vol II[S]. 2020:1668

[3] EP10.0[S]. 20193448

[4] BP2020[S]. 2020:495

[5] USP43-NF38[S]. 2019

[ 6] #EOyEMRTE IX20170076. B-RPEFH[S]. 2017:1

Imported Drug Standards JX20170076. Oxcarbazepine tablets
[S]. 2017:1

(7]

(9]

[10]

[11]

[12]

[13]

[14]

UG- T RO (3 S R PP B R 3 i A R
Y[ J]. P EBUON A2 240k, 2002, 19(5) :396
ZHAO YP. Determination of Oxcarbazepine and its Tablets and
Related Substances by HPLC [ J]. Chin J Mod Appl Pharm,
2002, 19(5) :396
ARZEIN, BT, B4, 45, HPLC 3 Al B A A I 3 v B
PUT B AR ok B (T ). P EIR IR 25# 23K, 2017, 26
(2):115
LIN YF, HUANG CK, WANG Z, et al. Simultaneous determi-
nation of oxcarbazepine and its metabolite in human plasma by
HPLC[J]. Chin J Clin Pharm, 2017, 26(2) ;115
T, E AR R, S I R AR (3 s N I 3
ROV ] R 2, 2013, 23 (1)
2495
YU C, WANG ZQ, ZHANG MJ, et al. Determination of concen-
tration of Oxcarbazepine in human plasma by RP-HPLC [ J].
Chin J Health Lab Technol, 2013, 23(11) ;2495
PR, TBRAL, BT, 45 LC-MS/MS 052 AL e
PGV R T PEACH =4 10-F8 5505 T 057 18 e JBE % FLIG PR B
FMLI]. S E BN HIZY:, 2019, 36(22) 2823
YANG JJ, WANG CX, ZHOU ZY, et al. Determination of ox-
carbazepine and its active metabolite 10-hydroxycarbamazepine in
human serum by LC-MS/MS and Its Clinical Application[J].
Chin J Mod Appl Pharm, 2019, 36(22) .2823
W ERE ML . RPHPLC SR AL 5t
S R SR TV BRI R R
B BELT]. HrEZY B, 2016, 27(11) 1493
SHEN Q, WANG YG, ZENG H, et al. Determination of lam-
otrigine, phenobarbital, oxcarbazepine and its active metabolite
monhydroxycarbazepine concentration in human serum by RP-
HPLC[J]. China Pharm, 2016, 27(11) ;1493
BRI, X5 . RP-HPLC ¥ [R] i 42 A I3 b A2 24
I BRAR P SR P W R [T ], [ BE e 22
Zuii, 2018, 38(20) ;2133
CHEN TT, LIU FG. Determination of the concentrations of leve-
tiracetam , oxcarbazepine and its active metabolite in human plas-
ma by RP-HPLC[J]. Chin Hosp Pharm J, 2018, 38(20) :2133
w TERT , 2R, VPR, 55, SO i OB 8 15 R E A Il
HHRRPEE A WA ()] BB,
2018, 56(12) .42
GAO YL, ZHUANG YY, XU QX, et al. Determination of active
metabolites of oxcarbazepine in human serum by reversed-phase
high performance liquid chromatography [ J]. China Mod Doctor,
2018, 56(12) .42
TRBCH, BEUENI, BUARaR, 45w RORAR (35 12 ) I 00 8 A I
e rpR 5 =R AR IR S T Y A il 24 v FE R R R
o Hel)]. EBEREZ %2R, 2019, 39(2) :165
XU YC, LOU HG, RUAN ZR, et al. Simultaneous determina-
tion of lamotrigine and monohydroxy carbamazepine in human
plasma by HPLC and its clinical application[J]. Chin J Hosp
Pharm, 2019, 39(2) :165

(WoHs H #:2022-03-20)





