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Study on Determination and Impurity Profile of Related Substances of Omeprazole Sodium for Injection

LIU Heying, XIA Hongying, PEI Kun, ZHONG Zhenhua, YU Shishi, CHENG Qizhen*(Jiangxi Institute for Drug
Control, NMPA Key Laboratory of Quality Evaluation of Traditional Chinese Patent Medicine, Jiangxi Provincial Engineering
Research Center of Drug and Medical Device Quality, Nanchang 330029, China)

ABSTRACT: OBJECTIVE To study the impurity profile of omeprazole sodium for injection by qualitative and quantitative
analysis on the related substances of it. METHODS Chromatographic separations were performed on an ACES-AQ
column(4.6 mmx=250 mm, 5 um). The gradient elution employed solutions A and B as mobile phase components. The solvent A
was phosphate buffer (pH 7.0)-acetonitrile(75 : 25), while solvent B was acetonitrile. The mobile phase was pumped at 1.0 mL-min~'.

The detection wavelength was 280 nm. Twelve known impurities and other four unknown impurities in omeprazole sodium for
injection were quantitatively determined by principal component self-control method with correction factor. The structures of
four unknown impurities were inferred by high-performance liquid chromatography-triple quadrupole mass spectrometry.
RESULTS Omeprazole and its related substances had good separation. The correction factors of nine impurities ranged from
0.48 to 1.14. Three to eight impurities were detected in omeprazole sodium for injection produced from different enterprises.
CONCLUSION The developed method with good specificity can be used for the separation and determination of related
substances in omeprazole sodium for injection and can help for the impurity control of omeprazole sodium for injection.
KEYWORDS: omeprazole; related substances; impurities; HPLC; determination
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Tab. 1 Related substances and chromatographic conditions of omeprazole related varieties in Pharmacopoeia at home and abroad

\T:mc .
2y 5 AR brifiE 4 st sl *f,:j:& s i ) 2%
TS R SRkl Ch. P 2020 Cis GRERZA N T BB T -WE R ER 2 R (pH 7.4)-Z (5 + 69 : 26) 280 Jufl
LSS L Ch. P 2020 Cs  0.01 mol L™ B2 & 4RV (BEIRIH pH 7.6)-Z NG (75 ¢ 25) 280 /
BP2020 & EP10.0  Cs 1.4 gL' B S AN (BERRIE pH 7.6)-4015(73 = 27) 280 Zffi A. B. C. D. E
LSS Al Ch. P 2020 Cs  0.01 mol- L BifR & —MiA M B ER AT pH (EZ 7.6)-Z (75 : 25) 280 Z=jil
BP2020 & EP10.0  Cs 1.4 g- L} ZUKBARR & 4R WK (WERR I pH 7.6)-Z K (73 : 27) 280 Zeffi A. B. C. D. E.
F. G. H. I
USP 42 Cs  WEMRELZE Wil (pH 7.0)-Z 1, BBREFUERL 264 5 EP10.0 45 A~J —3
P17 Cs  BERRERZE P (pH 7.6)-Z5(29 = 11) 280 /
YRRy Ch. P 2020 Cis IK-BERERZ WP (pH 7.6)-ZM15(80 : 10 : 100 BIAH A, ZN5-BEfE 302 Z% R I(15 B8 36 §ir e 4
5 I (pH 7.6)-7K(80 = 1 : 19) i shAH B, B6EEVER FRI—50) . I
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H;CO NNa CHj H;CO
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CH, CHj o* CH;
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Fig. 1 Structure of known omeprazole related impurities in Pharmacopoeia at home and abroad(impurities J-L are named
independently in this study)

E NS SCHR P 1R 2 BEhime R A AN S I, AT AL C. D,
AN RE T A RIE , WSR A HPLC E7ESS  E. L. L IE ., WA BFSTIRIE T B IEh w5k 245
JH B8 S iy s A 0TI B S R sk B e B A G T e i e e e k2t AL B C.

XA A, B, C. D, E#fT T @&z, SCkift D, E. F. G, HPWE ., (5 HAGX SRR
T 73R B ISR - T S S R e R e BN A A ST USRI PR T 44T A~E 5 AN BV HIZR T
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RAFFEIHAAR D TR BRI HIAR T, SR
ARE , IR A ORI E LR S5 5 AR 7,
5 AR AR SR TS 2 A8 s PR
X HA ey o 4 i e o

A5 R F AR 1 PR 1 =6 43 A B 6t Rk
X S T B SR Rkl 12 STV Z R (B4 A~L)
KA B AT, IFRH] LC-MS/MS Xf
4 KA BT T 254
1 NBE5HF

Agilent 1260, Agilent 1200 ERORFH (31X (35
Agilent 3y F]); Waters Xevo TQ-S HUVRAH (f-
IR DULRAT S (€ Waters A /)); MS105 H,
Tt RV B AR A A o

., ZH5(figkal, Sigma); K EE4EK, X
HE S - B SE R (o R 6 2 T A R A S B, it
100760-201504; . 95.2%); Z4fi AR ELA
TRk 24k, IS NSR3G-RK; 4 99.9%);
%=1 BOLL AR RS A R A BR A F] L it : AML
77720170501 ; 4liJE . 98.36%); Z=f5i C[( 1) fhik
T & AT, L5 FRIFI-LL; 46/ : 99.9%];
ZRIFE DERNZG RS R, LS. 3.0;5 4.
100%); 245t Bt B REEHEARA R, 5.
LF30Q06; ZfiJi : 98.60%); 74)ii F~G {R& % Mt (Fit
5 24-AZC-73-1, 4HBE: 96%). At HAL S :
21-AZC-153-1, 4l . 98%) . Z<JF I(Hit %5 .
19-AZC-63-1, #4lifi: 98%)#44 [ Toronto Research
Chemicals Inc.; 4%t JOCHEI B IEHMEZL T 1T, {15
IR A BRA ], S S18012901, 4fifE .
94.2%); Z4Ji K(Esomeprazole impurity H193, fIt5 .
31171; 457 . 98.06%) . 4 5t L(Esomeprazole impurity
H21501, #£5: 36768; 4l . 97.85%) ¥y H
Comprison. {H5J B ISR A~T 45 1 4L,
1543514 180B04, 171106A, 1708031, 170902102,
2017070402 , 171001, 517045102, 170801-7 ,
21317005-4, 171017-1; #A%: 40 mg)y ATt
2 FEEHER
2.1 HPLC-PDA (&if 4t

B 1: ACES-AQ a4 (4.6 mm*250 mm,
5um); EiEHE 2. Inertsil ODS {434 (4.6 mmx
250 mm, 5 pm)({HF i ), HEiR: 30 °C,
PIBRRREL % th (0725 g WER — 4N 4.472 ¢ W
RS AR T 4 000 mL /K, FHBEIR VE pH 7.6)-
HE@S  25) s A, ZHE NS B, BE
VEME . 0~20 min, 100%A; 20~48 min, 100%—

R AR 252 2022 4F 2 A4 39 #5454 1)

66.5%A ; 48~70min , 66.5%A ; 70~71 min ,
66.5%—100%A ; 71~80 min, 100%A ; i i :
1.0 mL-min'; PDA £ K . 280 nm; FHFIHK .
200~400 nm; HFFERE: 10 pL,

2.2 LC-MS/MS %%

221 @& @A . Waters ACQUITY
UPLC BEH Cis (2.1 mmx50 mm, 1.7 pm); i :
20 °C; LI 5 mmol-L™' ZFRE/KIEW NI SIAH A,
CINERWEAE B, BEEEUENL: 0~4 min, 85%A;
4~18 min, 85%—35%A ; 18~18.1 min, 35%—
85%A; 18.1~22 min, 85%A; Jfii#: 0.2 mL-min';
PDA Kzl : 280 nm; HFPE K : 200~400 nm;
AR 1l

222 JESM FO: ESIE TR, EE 7
(ESI+); ZIEFREE : 500 °C; THSJifE: 8 L-h';
EERE: 1.5kV; ke s
YL m/z: 100~1 000; HEfLHLE: 10 V; FET
TG m/z: 50~250; FlifERER 55V,

Z41F@: APCI BTIH, IE®FIL(APCI+H);
FUAFNREE . 450 °C; TR WE: 8L-h's B4
BHE: 1.5kV; Bkt T a8
Fil m/z: 100~1 000; HEFLHELE: 10 V; FEEFH
JEF m/z: 50~350; HEfERER 55V,

2.3 HIRECH

X BB A R 53 0K 2 R EBC R S s 4 R
R A~L XF RS E E, A3 0 A [ e Eh 2 vh il
(BUEFREN 0.34 g 5B A 41 0.627 g, MK R
JEFEREE 1000 mL, 875 pH {HZE 11.0£0.2)-Z i
(75 = 25) 1V fff A0 BRI MR B 452404 100 pg-mL' [
XF B AR AR (BT L Il )

R PRV W . BRI G FH B 5 7 nae i &4
B33 o (FH Y T B350 10 mg), MNZRTT A~L X} IR
i AR 1 mL, MVEFIA IR REZE 10 mL,

PR BT S B SE R el 5 0, H
WA RIERRBEE 200 mL,  BIAS(IG FHB D)

XTRAWE : FE R RIS A 1 mL, T
FIFREZE 100 mL,

24 FGiE

R Gealk A A s Wi <217 T
T AR HAT T, SRS, KA
RIS SRk 2 (R A B R A, 25 R 2,
P TR G T, ZEAR T BR SE H ne f BA 1 )
28 0.10 ALK H —AS B f>0.1% 0 AR A% o,
HAw 4 245 M,
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Fig.2 HPLC chromatograms

A-system suitability solution; B—test solution; 1—-omeprazole; 2—impurity J; 3—impurity L; 4—impurity A; 5—impurity E; 6—impurity I; 7—impurity B;
8—impurity D; 9—impurity K; 10—impurity H; 11—impurity C; 12—impurity F; 13—impurity G; 14—impurity M.

2.5 LR
251 ZEEEE 10 RAE A RS RS
WA, P RCHPREL 8 B, IR . K
HFRESAN . T ERRE . WM. WARER SN . B
TEHN . REALEN . B T 400, AT KA
FUAENAR, SRR AT E .
2.5.2  BRHIFEMERE B A Al e g
LS . 180B04)IE 175 il K0 . (DIRFR IR
WU WNAY 1143 mg & 10mL &,
0.1 mol- L' EhPRVAME 1 mL, ¥RFEAM, 1 min J5H
M, SR REREZIE ., QAR : W
Y 11.34 mg & 10 mL 2, I 1 mol- L™ (A
FALENIA W 1 mL, JRFEEME, 1 min 51, S
MR EZE ., @A BN : BNEY
11.07 mg & 10 mL &, AR 1 mL ##,
0.3%3 EAL AW 0.1 mL, IR & 10 min J5H
BRI R 2 . @R IRBERA R . BUAS 5y 5 M,
B 60 CHEAH TN 5d, BUKIAR, HERE
R IFMBEE 200 mL, GICIRBLINE W . A
i SOfR, ESROCIRGTAR T T 4 500 Lx DGR 104,
W, AT BB MR E 200 mL.

¥ by wde <217 WU @R T 00T,
SEIRTES B SE RN R ARG O . R AR TR
Fo i T TR A P A 24 BT C A 3 AN BRI AR SN 2
JR(fir 4 M N, O, P), MANMEIE L &5 F%;
BT A 1 T B A 55 O 5 TR R A AR DL, (LR fip A
PG SRAEALSRMET, MMM AR Dy &
WA, 22 M. L. D, KA Frigm, %
PR DR RN B IR R A R 2R O
P FIRAIZ T, G5B 207 R Be A R B
FH SRS s v 23 Joe B R SR A7) o
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2.6 &ML, KINFR S e R A
BRI FI 4Bt AL B, C. D, E. H. I,
T KBRS Rl il R o, VA 7R R ) e B8
23 1, 3,5, 7, 10, 15 pg-mL™' AZRPEE
217 WUR @R AR ERE T, DLEREHRE X
REARRR, DRI y Hg\AebR, FEATEAET,
FRRME L . IR (1 pg-mL)idi &, T
T BRI AR 2 290 0.1 pg-mL ! AR SRR, 4
BIRGEEECL, 3, 5, 15pL, % “2.17 TR ik
ARAFBERE AT, BASERIMEENFI & Z B L 4G
DU BR K5 H R L3R 2,
F2 BEEfMyifELERMEE. RUREZERER
Tab. 2 Results of linear regression equations, detection

limits and quantitative limits for omeprazole and its
impurities

Vi’ L AEmIA TR S REL r KB /ng & 7 FR/ng
LRI y=14246x+1.6141  0.999 8 0.58 1.740
AT A y=13.988x—1.643 9 0.999 5 0.54 1.611
il ] y=21.805x-0.340 5 0.999 8 0.51 1.539
Frige y=18.417x-3.614 7 0.997 9 0.10 0.299
A2F D y=13.268x+0.2251  0.998 9 0.54 1.608
A= E y=20.853x+3.8671  0.996 4 0.41 1.224
ZFH y=25.526x-9.83 0.996 5 0.60 1.808
2= 1 y=20.474x +0.086 4  0.999 7 0.44 1.323
3 y=24.863x+1.5954  0.9998 0.10 0.305
AR K y=16.737x-3.308 7 0.998 3 0.52 1.556

2.7 MERR RS

PRI S HH B8 S i el N 25 s 1 R Y TR
FEHIE 10 me)dt 12 43, 430E 10 mL &), 9
Oy slinZe A, B, C. D, E, J. K AYXFHE &,
i 0.1, 1.0, 1.5 mL 4% 3 3, 3 B3I i g,
BRI EZIE, % “2.17 TN O T
AR, FEARE I SA T A A R i R, 4

PR BRI FTT252% 2022 4F 2 FI45 39 4545 4 41




ZF A, B, C. D, E, J. K WEIRHFFEE
K, @RI 3,

®3 EREFRARER

Tab.3 Recovery test results %
Al

vl

ik ki mWE CPHE RSD
LA 98.62 99.45 98.07 98.7 1.6
B 9446 98.64 98.14 97.1 2.7
B C 98.46 98.84 99.87 99.1 24
D 96.93 98.46 99.32 98.2 2.6
ZEE  104.07 99.74 99.02 100.9 2.8
Zef ] 101.14 98.30 98.93 99.5 2.1
KFEK  96.73 99.15 98.12 98.0 2.7

2.8 MIE BT Bt R

i A, B, C. D, E. J. K, H, I ff1E
PR - g B8 S o e 47 53 Ay B SE R 5 1) AR e 5 4%
4 RPR O TR 2, oAl 2% 5 e A% 1E (A
T 10T, R “2.17 TR @35 1 A5 2
PEATAG IE PR T R 4%, 45 2% 0 1 A X B el
B MG IE R a5 R L3 40 RS, RIRMG5E
FE SR A 45 2% S AF G £ 8 st [ i PP e e, H 2
R IE g 255 o

T4 BEEfrvb g R R R E AR AR E T
Tab. 4 Relative retention times and correction factors of
omeprazole impurities

AFX R B B i) HIEH
SH
AT 1 i 2 T 1 i 2

LSS oAl 1.0 1.0 - _
7R A 0.26 0.28 1.08 1.10
&I B 0.90 0.94 0.69 0.70
Fre 1.53 1.48 0.82 0.69
Z=1 D 1.10 1.11 1.14 0.99
AR E 0.37 0.40 0.73 0.73
AW F 2.01 1.77 1.0 1.0
Fie] 2.13 1.83 1.0 1.0
7R H 1.37 1.35 0.59 0.48
Fr| 0.43 0.48 1.08 0.86
2= T 0.11 0.13 0.61 0.61
AT K 1.20 1.18 0.91 0.78
R L 0.16 0.18 1.0 1.0
Z= M 0.10 0.12 1.0 1.0
RN 0.13 0.14 1.0 1.0
2= O 0.20 0.24 1.0 1.0
AR P 0.33 0.35 1.0 1.0

o E AR 22 2022 4F 2 A4 39 4545 4 1)

2.9 HEMIALE

A AN, #4237 BT e PATRC ]
BN RIS 6 o $% “2.17 IR @
T AR IERE ST, FREIREIE R 19 2 03 H B
MR A R A &, 45021 6 (rpBtlahimi
ZBiD, E. J, K, L. M BBl iR —2,
PPARAKG T HA 2 B, A S M AT
210 FEMERAE

WAV, 43 0HE 0, 80, 160, 240, 320,
400 min FEAAA QIS WEAKY . 48R
80 min 5445t L RIJFAGKEAME, 246t D. N JTIR4
SR IR O ANERE , I T
211 FEAIIE

X S5 B S L R A A o AT A DG W S
TE, BRI 5. R EEM T2 D, E,
J.K. L. M, & FERBRK 285 B, C. F,
G. H. P,
RS AR & EA R B E R E kROl R 4R
Tab.5 Related substances determination results of

omeprazole sodium for injection from different enterprises
%

Ak S
c b E F G H 1 I

ST

ZBA ND ND ND ND 001 ND ND ND ND ND
] ND ND ND ND ND ND ND ND ND ND
fiCc ND ND ND ND ND ND ND ND ND ND
Z2BE D 0.08 026 026 023 0.03 0.17 ND 041 029 0.18
ZeiE 001 ND ND 0.01 ND ND ND 0.2 0.05 ND

b
>.

.+
S

JeIE F ND ND ND ND ND ND ND ND ND ND
Z4iG ND ND ND ND ND ND ND ND ND ND
Z&Jit H ND ND ND ND ND ND ND ND ND ND
JeIR 1 ND ND ND ND 002 ND ND ND ND ND
FeIR T 001 ND ND 0.02 0.16 0.01 003 ND ND ND
Z&EK  0.13 ND 0.12 0.09 0.06 0.10 0.06 0.11 0.13 0.08
ZeBiL 0.3 0.09 0.19 0.14 0.07 0.10 0.15 0.12 0.19 0.16
ZeiM  0.06 024 0.18 0.16 ND 0.10 ND 031 0.17 0.11
AN ND ND ND ND 0.04 ND 0.02 0.04 ND ND
FriNe] ND ND ND 0.02 0.03 0.01 0.10 0.09 ND ND
Zi P ND ND ND ND ND ND ND ND ND ND
HAbZ2Fi ND ND ND 0.05 021 ND 0.03 0.02 0.0l ND
ZeB AR 042 059 0.75 0.74 0.81 049 0.44 1.14 085 0.53

T ND—RK: .

Note: ND-not detected.

212 Z&Fi M. N. O. P ) LC-MS/MS 5 #44E
BT S P B DS R 1 O . 40 mg), H

7K 100 mL {AfR G TR “2.27 TR (i & FT g 4%
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GEIIL M, N, O, P W—Z0 R — i I LR
3, HEMAYLER LI 4, AT REAY I S A a4 UL
5o 221 M O 5-HAUSE-1H-JRIF R e -2- AR
FI N A 2-((5-F AU - TH- 2R I [d] bk -2- 3 ) Y
55)-3,5-Z ML E-4-F, 25T O (5-H 4 - 1H-
AT [d]wkmE-2-FE)(4-FH AR k- 3,5- T H ke -2-3%)
FHARER , 25T P oAy 5-H AR HE- 2-((4- P 4 0-3,5-—
FENHIE-2-58) B 5E)- TH-2R I [d] DKk

A 21315
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Fig. 3 MS spectrograms of impurities M, N, O, P
A-impurity M; B—impurity N; C—impurity O; D—impurity P.
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Fig. 4 Speculative structures of impurities M, N, O, P
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