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Determination of related substances of meclofenoxate
hydrochloride for injection by high performance liquid
chromatography and study of quality evaluation”

WANG Lin, WU Zhao—wei, WANG Tie-song, ZHAO Wei, WU Bin, AN Jing—ye,
ZHENG Jie, ZHANG Zhe, HU Qin", WU Ke—chun"

( Beijing Institute for Drug Control,, Beijing Key Laboratory of Analysis and Evaluation on Chinese Medicine, Beijing 102206, China )

Abstract Objective: To establish an high performance liquid chromatography method for the determination of
related substances of meclofenoxate for injection and evaluate its quality. Methods: The separation was performed
on SHISEIDO MGII C 4 column (4.6 mm x 150 mm, 5 pm ) with 0.05 mol * L' sodium octane sulfonate solution
( phosphoric acid adjusted to pH 2.5 ) —acetonitrile ( 65 : 35 ) as the mobile phase at flow rate of 1.0 mL * min™".

The column temperature was 25 °C, the detection wavelength was 225 nm, the injection volume was 10 pL, and
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the analysis time was 4 times of the peak retention time of the main component. Results: The effects of organic

phase and buffer pH on the separation of the system were investigated. According to the results of the failure tests
and the resolution requirements, the chromatographic conditions of the substances were determined and the method
validation was carried out. The detection limit of metoclopramide hydrochloride was 1 ng. The detection limits of
the impurity A, impurity B and the impurity C were 0.2 ng, 0.7 ng and 1.4 ng, respectively. The new method can
effectively detect alcohol—dissolved impurity C which could not be detected in the current standard in 14 batches of
samples. Conclusion: The method has high sensitivity, specificity, and simple operation which solves the problems
of imperfect chromatographic conditions of the relevant substances in the current standard, and provides data
reference for the revision of the series of quality standards. It also provides strong technical support for the scientific
supervision of drugs and the consistent evaluation of the quality of generic injections.

Keywords: high performance liquid chromatography; meclofenoxate hydrochloride for injection; related

substances ; alcoholic impurity ; quality control ; evaluation of generic drug conformance
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Fig.1 Typical chromatogram of the test solution

Jy e L ER AT RGN R o B AE I, AT
TRBREVERG 16 59%~95% (A HLAT HL R , R AEAG H
BRAR T C AP BT 22 0T, %5 iR B0 B Ve 2 — 2 1Y)
ST R] 26 R N st ) s e, R Ahb Ay ) 45
VEME At o TESEREVRILARIE T, 2558 T A ML L
IFIZE PR pH X R G050 B 18 B0 A5 )

W4 3L sh AR T A HUAR L 41 FR A o R E Y 35% Tt
15 2 40% , 4= C H WG [ A7 $E 11T, (H 3206 57K i
PR (=T A ) W IR 4385 B 35% LR A9 Y 9.8 [ =
40% LLBIAY 3.1, 76 L @ PR 5T T AR B IR B =05
S RAAR A% M E LA 4y B o PRI, eI 43 15 85 2R, Ay
S BRI SR A MU L] 35% o

TERfE A WU FL B A B6mE L, %58 T R pH 2%
AR XS RE T AR . H &SRR pK, by 8.17,
£ pH 29 6.7 LA F#R LA FIE XA, HAESSIRARIF T
FasE , KA pH KT 5.0 I 7K fie il . PR, 76 0.05
mol « L™ 27 g fitf iR 44 ( B 2 4 pH 4331 2 2.0, 2.5. 3.0,
3.5.40.45.5.0.55 F16.0 ) - ZJiF (65 :35 ) 25 B i
RN X BRI o B T LA 75 5% . thor B4 2R
A, ANTR] pH 22 Mot 2 S S E0T0 IR, 32 84 F

ZRJ5 C PR BE BRI ZE pH 2.0~6.0 AZAR3 /N (RSD /7]y
T 1.0% ), HI2 %% 1 A WEJE B2 0 ) 8] 52 pH 52 1 42
Ko GEM pH /NT 4.0 I, %57 A HEEI (] 22 BN
CHAXTHER B B R] R 0.4~0.6 ) 5 24 pH K T45T 4.0 ], 7%
Jo A A ) S B T R ER BRI E) S 0.1~0.2), HL
WEIEIr X Ra75 I8, RS2 vl pH o 2.5,
HRAE 5 G4 0, eI o3 1 B | WA A Bt A
LR R, B ZOF LN HPLC JrikHp SR 28 il pH
2.5, AU L] 35% B2 BEGE I 25 1, I SE < 73
TN T 2 32 1l o P B INF AT 4 7%

2.2 JriksEE

221 THHMEESE BRI AR &, K -
HBE - JoK P (4222 12) PYTR B U TRV ff -Fe B
J R R HESF IR | mg - mL OVATRL, 7E 100 C/KIA
10 min, {E R B, 1T 5 ki PR % 58, %
227 A J7 % 7E SHISEIDO | Agilent , Phenomenex , GL
Sciences . Thermo 5 /il 8 6 A [R) LA 1 (4 1% A4 A
(R FHPE . SRR 1 s, & F 2R BT REA AL
o3, o 2 or COAR N O) B I IR) 7 2.6~3.6 Z [A], Jr
FH 6 MRETEAE R TR PRI & R GUIE TR 2K

®1 BiLEm RS
Tab.1 Column durability comparison
" ERIR WP AR R B ] A A B FC
jhitzsa o - A L
(ol ) (retention time of meclofenoxate (impurity A ) (impurity B ) (impurity C )
comm hydrochloride ) /min RRT R RRT R RRT R
SHISEIDO MG 11 C 4 (4.6 mm x 150 mm, 5 pm ) 11.28 0.62 10.3 1.68 11.7 2.92 12.8
SHISEIDO UG120 Cy3( 4.6 mm x 150 mm, 5 pm ) 791 0.66 6.8 1.50 7.6 2.55 18.9
Agilent ZORBAX Extend-C,5( 4.6 mm x 150 mm, 5 pm ) 7.43 0.67 72 1.96 16.2 3.56 16.1
GL Sciences Inertsil 0DS-3 (4.6 mm x 150 mm, 5 um ) 13.22 0.63 11.6 1.84 15.5 3.26 14.5
phenomenex Gemini C,5 (4.6 mm x 250 mm, 5 pm ) 15.59 0.68 12.8 1.62 16.0 2.68 16.8
Thermo BDS HYPERSIL Cy (4.6 mm x 250 mm, 5 pm ) 15.42 0.55 13.6 1.36 8.3 2.34 18.0

7T (notes ): RRT. AHXH {5 B2 B [E] ( relative retention time ); R.

AL Ha i

S

(T




| T T

(J‘PA HY NN RE

——

Chin J Pharm Anal 2019,39(11)

+ 2079 -

222 LETEEEE SRR S I5 g Y i )
T AR AR A U TR 2 b, e
AR H BR B A AT T IR DR L ] B v 1 Ak

718 WA X 1) A b e, X6 T 8000 0 E B T L. AR R
il e R, 2R LB SR DG BRIR S (18] 2),
BRI T AR AR o 5 2 08y 8 JEE I 15 5 K

(T

J5 BOH 8 i &, KIS e s AR . = FIRLER 7T 999, W RS B A R4 %
FARHA WY (3 B 50 a5 R A -8 R Bk,
A/mAUA 2 1 A A/mAU 2 1 B
200- 200-
150 1504
100+ 100+
501 504
0 — - 0 —
0 5 10 15 20 25 t/nin 0 10 15 20 25 t/uin
A/mAUA 2 1 c A/mAUA 1 D
200 2001 [
150- 150-
100 100
50 50
2
0 l__'_d 04 '\ | -
0 5 10 15 20 25 t/min 0 10 15 20 25 t/nin
1. G5 ( meclofenoxate ) 2. ZKA#A4JTT, 240 A (hydrolyzed impurities , impurity A )

B2 GEEE(A)GERE(B)LEHX(C)MER(D)ZGTHEIEER

Fig.2 Chromatograms under strong acid ( A ), alkali( B ), oxidation ( C ) and light conditions( D )
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Tab.2 Contents of impurity C and ethanol

5 ( batch No. ) =fE C( impurity C ) 2,1 (ethanol )
15041701 0.100 0.11
15011401 0.103 0.16
15041502 0.087 0.10
15011301 0.114 0.23
15042001 0.075 0.10
15041801 0.093 0.13

R®3 ZFRCEHEEMZESEHHEXES T
Tab.3 Pearson correlations between the

content of impurity C and ethanol

Ao LEPSEE 2 Z-J5T C Ll
( variable ) ( correlation parameter ) ( impurity C) (‘ethanol )
Z4Ji C Pearson A& 1 0.839(*)
( impurity C ) ( Pearson relationship )
B XU 0.000 0.037
('significance/two—tailed )
N 6 6
Bz Pearson FH&14: 0.839( *) 1
(‘ethanol ) ( Pearson relationship )
EEE U 0.037 0.000
('significance/two—tailed )
N 6 6

T (note ) : *. 7£ 0.05 7KF- CBUIN ) I &2 25 AH G ( significant correlation
at 0.05 level ( bilateral ) )

3 &g

AAIFGET 1 S P AR R S ER B T AR v R A
KW E ik AT T 2 58 KA, 26 LRt - 35T
(AR i AR 8, 4 TR Mk, R T, vl 5 450k
IATHRUEAR BEAS H I BERR 22T, S AR N AR
FEIL) 2015 A R ST FHER R FH U TR BT i bR Y
BT T 2% it s TS AR R F
SRR v AR 2% o R o i s i DGR D BR L 1 Ak AL
AAHRE B A 7= T2 48T T 7= i, R A 4R
PERE AR PR AR , L 7E 1 7= 0 il 24 o i i AN
Wit =, I — B PR ARSI T iR %

SE 3k

(1] B Rar. $hm S5 IR i 29 B0 FRIG PRI [ ) 1. va b2k
&,2004,19(1):47
LU WH. The pharmacologic action and clinical application of mecl-
ofenoxate hydrochloride[ J . Northwest Pharm J, 2004, 19( 1 ): 47

(2] JAEEAE, 2. 259RyF ks th R s e [ ) ] S AR
BE2}, 2013,20(16): 22
ZHOU GH, WANG MY. Research advances in drug therapy of
alcohol poisoning[ J 1. China Mod Med, 2013, 20( 16 ): 22

AL Ha i

[3]

[6]

[9]

[10]
[11]

[12]

AR, X2 . VEST FHER IR FH U S B IR YT B A J LB Sl i 1 ik
Tl RTEZE [ ] ] UBH2G2£7%0, 2008, 14 (4 ): 47
PU YH, LIU DY. The clinical research of meclofenoxate in the
treatment of neonatal hypoxic—ischemic encephalopathy[ ] |. J
Pediatr Pharm, 2008, 14 (4 ): 47
KRB, A AR AR SRR Y I R [T ). 2522 155 S5 i
5%,2005,5(4): 388
ZHANG TX. Clinical application of meclofenoxate hydrochloride
injection [ J ]. Pharm Care Res, 2005, 5 (4 ): 388
B SRR PSR A L) . SRR, 2012, 31 (12): 690
ZHAO P. Synthesis of meclofenoxate hydrochloride[ J ]. Qilu Pharm
Aff,2012,31(12): 690
G958 7 1 O 2 SR R et ¢ U I L R ES )
Yotk 2004, 2(14): 112
ZHANG ZM, ZHANG LM, XIU R, et al. Improved synthesis of
meclofenoxatum[ J J. Chin J Med Chem, 2004, 2( 14 ): 112
I, SRR, TR, . TS AR IR Y SAOF ISR i R
TERRRETE [ ) ] 24800717835, 2017, 37 (7): 1307
WANG L, WU ZW, WANG TS, et al. Correlation study between
production process and impurity profile of meclofenoxate hydrochloride
for injection [ J ]. Chin J] Pharm Anal, 2017, 37(7): 1307
R, SR, ok, A TSR WP SR KA S B e
g L) . P2 EEOR , 2018, 5(13): 437
ZHAO W, WU ZW,ZHANG Z, et al. Study on toxicity of
meclofenac hydrochloride for injection and related substances [ J ].
Chin Med Biotechnol, 2018, 5( 13 ): 437
e NI 25 2015 4R [ S ). 2015: 904
ChP 2015. Vol 11 [ S ].2015:904
JP17[S].2011: 1065
X, R SERR A R AOBON G R S R R SRR
BErb A S () . SR ZERR 2224, 2006, 27 (20 ): 1919
MENG T,ZHAO M, LI ML, et al. Determination of related
substances in meclofenac hydrochloride for injection by high
performance liquid chromatography [ J |. J Fourth Mil Med Univ,
2006, 27(20): 1919
PRI, BB AE. V56 T R SROF IR 3 1 B A SR B2 [ 1. R
T4, 2009, 2 (28 ): 243
CHEN G, HUANG TH. Determination of content and related
substances of meclofenac for injection [J]. Herald Med, 2009, 2
(28):243
Wik , 88 S0, 25 v BRAEAL MR R SC e SN St e [T 1.
FE SR, 2006 (3): 13
YANG ZQ, XIE WL, LI HT. Research in transesterification of oils
and fats via acid catalysts [J]. Cereals Oils, 2006 (3 ): 13
FIRAR BREEAR, T, A5 SR T — ST w4347 [ 1424
o0 50 ekl L) ] P IEZGR, 2014, 49 (9 ): 764
WU ZW, CHEN AD, WANG TS, et al. Simultaneous determination
of 50 residual solvents in solid drug preparations by GC-MS[ ] .
Chin Pharm J, 2014, 49 (9 ): 764

(AT 2019 4F 10 JT 10 HAEBW)

S

(T




