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A % 0.05 mol « L™' BB — SATLE P ik, RN AR B A T, 4 E 2B, ik 1.0 mL - min ™', #m sk K A4
302 nm, 422 4 30 C; 4 K 1 &% 54+ . Agilent Microspher C g &£ 4£ (100 mm x4. 6 mm,3 pm) , & 3) 48
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Determination of three genotoxic impurities in
esomeprazole sodium by HPLC
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Abstract Objective: To establish an HPLC method for the determination of potentially genotoxic impurity E,
impurity I, and 2 — chloromethyl — 4 — methoxy — 3,5 — dimethlpyridine in esomeprazole sodium. Methods: The

chromatographic conditions were as follows: impurity E, YMC - Triart C,4 column (250 mm x4.6 mm, 5 pm),
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mobile phase A 0. 05 mol - L™' monopotassium phosphate buffer, mobile phase B was acetonitrile, the gradient e-
lution program was used at the flow rate of 1. 0 mL - min ', the detection wavelength was 302 nm and the column
temperature was 30 C. Impurities T, Agilent Microspher C4 column (100 mm x4. 6 mm, 3 wm) , mobile phase
A was water — phosphate buffer (pH 7. 6) — acetonitrile (80: 10: 10) , mobile phase B was acetonitrile — phosphate
buffer (pH 7.6) —water (80:1:19) , the flow rate was 1.0 mL - min ', the detection wavelength was 302 nm
and the column temperature was 30 °C. 2 — chloromethyl — 4 — methoxy — 3,5 — dimethlpyridine, GL Inertsil
ODS -3 column (250 mm x4.6 mm, 5 pm) , mobile phase A was 0. 01 mol - L' disodium phosphate solution
(pH 6.5), mobile phase B was acetonitrile, the flow rate was 1.0 mL + min~", the detection wavelength was
265 nm and the column temperature was 30 °C. Results: The linear ranges of impurity E, impurity T and
2 — chloromethyl —4 — methoxy — 3,5 — dimethlpyridine were 0. 025 1 -0.200 7, 0.020 2 -0.302 7, 0.126 6 —
2.110 0 pg - mL~". The LOQ of impurity E, impurity I, 2 — chloromethyl —4 — methoxy 3,5 — dimethlpyridine
were 0. 50, 0.40, 2.53 ng, and the LOD were 0. 15, 0.12, 0. 84 ng. The average recovery rate ranged from
96% to 104% , and the RSD was less than 2% . No potential toxic impurities were detected in the samples.
Conclusion: The method has the advantages of good repeatability, high precision, high accuracy and good lineari-
ty, and the analysis method are simple and efficient.

Keywords ; esomeprazole ; genotoxic impurities; high performance liquid chromatography; impurity E; impurity 1;

2 — chloromethyl —4 — methoxy — 3,5 — dimethlpyridine
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CPA225D M1 K5 (#5 0. 001 g, Sartorius 23 7 ) ;
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4 — WS SENL e SR R X B 5 (L5 02322CEV, 4
99.7% ,Sigma 3w s HERR — A4 A AL BER
N SRR A AN (b 2k, [ 24 5 A A R A R
YNCIDIS
2 HiES%R
2.1 (@SR
2.1.1 24K E SRF YMC - Triart C,q {4343 (250
mm x4.6 mm,5 um) , ¥ s A 4 0.05 mol - L'
W2 A P (1.25 g+ mL ™ SRR VAR pH
7.6) Wiz B A NG, BEEEGENE (0 ~5 min,85%A;
5~20 min, 85%A — 70%A; 20 ~ 30 min, 70% A ;
30 ~31 min, 70%A — 50%A; 31 ~ 36 min, 50%A;
36 ~37 min,50%A—85% A ;37 ~ 50 min,85%A) , i
A 1.0 mL - min ™" KK 302 nm, HERE A
20 pL,H:3E M 30 C.,
2.1.2 Z&fE 1 K Agilent Microspher C & 1% 4%
(100 mm x 4.6 mm,3 pm) , st A K - BER
B (pH 7. 6) (45 1 000 mL #1457 0. 005 2 mol
BERR — Z B 5 0.032 mol B A —44) - &
(80:10:10) , Ji sl #H B y & g — W IR $h 22 vp &
(pH7.6) —7K(80:1:19) , B4 BEPEME (O ~ 10 min,
100% A—80%A ;10 ~30 min,80%A—0%A ;30 ~31
min,0%A—100% A ;31 ~45 min, 100% A ) , i3 K
1.0 mL - min~"; & M 3% K & 302 nm, 3 #F 5 N
20 pL, #3830 C,
2.1.3 2 -G WA -3,5 L -4 - A S
g % H GL Inertsil ODS -3 %4 (250 mm x 4. 6
mm,5 pm) ,7HEIA A K 0.01 mol - L™ B A 4N
W (pH 6.5) , JishAH B S S, #6 B PE M (0 ~ 20
min,60%A ;20 ~21 min,60%A—20%A ;21 ~35 min,
20%A ;35 ~36 min,20%A—60% A ;36 ~45 min,60%
A) K 1.0 mL » min ™", &I K K 265 nm,
FEREN 20 pL, AR 30 °C
2.2 WS
2.2.1 & B BORE SIS R ARE, N S0% &
R (R 1) i A B AR 1 mL 2y
2.5 mg W SCE B SE RN TS U, B 5) MR 24 T E
P

FERARELAR BT E X BR 3 o, PR BE ) 1 4 fi
IfE EM B 1 mL 23 1w TR, 35,
YRR ZR 5T E X B S A 285 U, M % i 1. 00 mL, & 10
mL S, RBER 1 AR R 205 5850 AF b A i
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E X B0, 1 pg - mL™')

KB AR IBORE it 25. 00 mg, & 10 mL HHFH, A
ZeJ E OO BRI AW 1 mL, FHAR R 1 35 il 0 4 R
BN B AR E RG0S YR
2.2.2 ZRT D HURESLIE R REEARE, A SIAHE A
[K - BB ER 2 vl (pH 7.6) (4 1 000 mL &
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TR R I T 1 X R s i, FHRR T 2 i
e R HSAE 1 mL P25 2 pg W, P25,
PR 2% 0 1% B it 45 W, RS % 1. 00 mL,
10 mLitfi AR 2 iR = 2088, #5250, 1 4%
Jo T BE ST (0.2 pg - mL7")

K BRI At 50. 00 mg, & 10 mL HHfH, A
Z 0T 1% HR S A 25U 1 mL, FHAR BN 2 I f 0T 46
BN BT AR T RGeS PR
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WE IR S RS B RRE, T 40% SV (TR RE
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T -4 - SR R S VAT
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F1mL g2 - H L -3,5 3G -4 - B UL
WE 10 g MWL 250, 1B 2 - AP -3,5 —H
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1.00 mL, & 10 mL )i, RSB 3 7 ke 2 21,
PRSI AN 2 - AL -3,5 3L -4 - H ALk
B Xt BRI (1 pg - mL 1)

KB ARIBURE i 250. 00 mg, & 10 mL &,
A IR BRI 1 mL, A R 3 95 A 014 B
B RS AR - E R -3,5 -4 -H
LML E RS PP TR
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2.3.2 ARPERAFE  BURTE XIS R
FRAE, 23 ) PR 500 1 7 i I A nld i ik o 2 Oy
0.025.0.05.0.08.0.10.0. 15.0.20 pg - mL ™" ) £ 5
YR 5T KT Rt T T I 5 1 % B o T
FRAE , 35l FRRR 5 2 T8 i I BT B 4 S5 0. 02
0.04.0.10.0.15,0.20,0.30 pg + mL™" [ R 51 ¥
2RI 1 X AR AR A B2 - RT3 - 3,5 Sk -4 -

H AR B M IE £ 6T L 3 o, 8, 43 ) T R )
3 VA I BT = vk B 0.12,0.20,0. 40 ,0. 80,
1.02.0 pg - mL™ B RFIUF 2 - P -3,5
PR — 4 — PP AR IE Xof BRI . 2R 20 17 LY
3% 25 R 43 i HEA T A, AV VRO VR B C (g -
mL ™) A AR AR, R I (A TR A S Ak AR 43 B4
P A TEAE A SRR R R (R 1) .

F1 3MHFEFHEEFFEMEXRY KR AQNRFIEER

Tab.1 Regression equations, correlation coefficients, linear ranges, quantitation limits and detection limits of 3 impurities

E[Eysyi ML R R iigacy
P , 10Q/ 10D/ - T
(regression r (linear range)/ (detection limit) */ (added)/
(impurity) ) . ng ng
equatlon) (P«g +mL™") (P«g . g-l) mg
Z4if E(impurity E) A=47.6456C +0.1586 0.995 0.0251~0.2007 0.50 0.15 3 0.05
245 1(impurity 1) A=49.625C+0.1736 0.996 0.02002~0.3027 0.40 0.12 1.2 0.1
2 - AL -3,5 ZHIE -4 - RIE A=18.1913C+0.0117 0.998 0.1266~2.1100 253 0.8 1.7 0.5

(2 - chloromethyl —3,5 — dimethyl —4 — methoxypyridine )

HE(note) ;o K HIFREE (g - g7") = KPR ( pg) /i St v 3k
lution(g) ]

2.3.3 FuRRATEER AT E g2 -
SR -3,5 ZHIIE -4 — BRI IE A 0] BE T A TR
BB (S L2 3 1 MR BE A G I R
DMEMELLZY 100 1 Mk BEAE e B, 5 Rk 1,
50T S P R R A 2550 A2 2% TR HR R
2.3.4 KEWEEEE SRR I3 A4 %
MR VAR, o U U O ) 3 SRR 6 4T, Al sk B
Bl 44 E Z 12 -5 -3,5 “H3k-4-H
SR LN BE I TR RSD (0 =6) 735310 1. 1% 2. 3% |
0. 060% , W ARG 5 E R AT
AP R % FRIBCRE A 25. 00 mg, & 10 mL
IR IMAZY G E XIS AE AT 1 mL, AR R 1
R BE R 208 4850 P AT 6 10, 20 R A
e E, 220 B M IR AE 99. 0% ~
101. 2% , - ¥ | 0 % 4 100.1% , RSD (n = 6) Ry
0. 98% ; K& B FREURE i 50. 00 mg, & 10 mL B,
TIAZ& 5T 1% B S At A VR 1 mL, AR B 2 5 A 0T
BB ZIBE B85, AT H 28 6 0y, 43 il A il sk 8
L ¢ BT OE MR Il % E 100.0% ~
103. 2% , - [ 45t 2R 2 102.0% , RSD (n = 6) Ky
1. 2% K BHREURE i 250. 00 mg, B 10 mL i+,
A2 - & H 3k -3,5 HIE -4 - F IR g
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KRt (2) [ detection limit(wg + g~') = detection limit ( g) /quality of sample so-

a1 L, IR BRI 3 W 0T A6 B R 20 B, 4%
51, FATHI A 6 4y, A A il Rk AL 2 - A
FE-3,5 ZHISE -4 - BRI e E AT U iR
1E 97.0%~99. 2% , S35 [al i % K 97. 6% ,RSD (n =
6) 4 0.98% , ZHRFHINE LRI MR,

SRR Ry RN AR N [ BE N o N AR (o i =X e 2
R AT, il Gk R, 445 E ks
JE MR (n = 6) 7E 99. 5%~ 101. 8% , T~ [l
%4 100.5% ,RSD(n =6) 3} 0.97% ; Z& % 1 ]k
BRI B (n =6) 7E 100. 5% ~ 103. 7% , -1
E% N 101.9% ,RSD (n =6) H 1.4% ;2 - & H
B -3,5 HIIE -4 - WAL Hh ARG 2 B e [l
W% (n=6) £ 96.5% ~ 100. 8% , - ¥ [a] Uit % Ky
98.0% ,RSD(n =6) K 1. 6% . %t J3 0 v [ kG 25 g
KR AT
2.3.5 UEWCRAENE O BRC2. 27 I5F C A4S R IR b
VA TRORN 25 (I S A0 8, F IR 2. 17 IR ik R A,
FE 3 A28 T G TR DA R R e P o

Z= I B SRR B B i W 4 5 T 02,510,
14 h JEFE, 2558 14 h PNZ% 0 E XF BR b 95 90 0 1 7R
RSD(n=4) K 1.2% B 7K 14 h NIRE 2%
Ji Eo RIAZ E X IR R 14 h Y
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FErE R AT,
ZRJ5T 1%} B i B ARt 5 VR 40 ) T 0.2 04 .8 .12

ﬁé,/n% 12 h Py 2% 5 T X BE 5 75 90 04 T AL RSD
(n 5)0 1.2% MR SR 12 h IR A R 4% 5
T, FeWAZ T o6 BT I S Al i 12 h (N ARUE
PER T

2 - GHSE -3,5 HE -4 - B ANk mE X R
il AR SR A F 0.2 .4 6.8 h ifERE 455 8 h
N2 -E@HIE -3,5 ZHHE -4 — B LA REXT RE
FERIETEIF RSD (n =5) 1y 0. 15% , X 5 5K 8 h
AR 2 - EH 3 -3,5 “HIJE -4 - L
e, R 2 - G HE -3,5 ZHIJE -4 - H A JEnbng
X B S A S AT 8 h AR @Ei@:o
2.3.6 [N R E X IR G RS R AR

8, IR 1 I 1 mL & 2 T2y 1 pg A 2%
5T EXE BR i % , FFHUORE a9 {5} %’” 50% .100% .
150% FRBEHRBE A 2% 5t B 4 BT 9, iR AT 2%
@4&%&%%@1*%1%5@ bk G AR, R
BER 2 Hil A 1 mL A & 2R 292 pglf 4= 1 X) AR
Al VS VR, P EORE i 9 #“50% 100% . 150% KR Jiz
WPBENN A Z% 5t T OF BE il 925 8, 3F A7 2% 5 [ml i 28
B2 - G WAL -3 ,5 ZH L — 4 — HI Ak g Xt
R B A A ROE , AR B 3 s 1 mL rp
ZTL 10 g 92 - E A -3,5 ZHIJE -4 - 4
FHENHEIE T HR S VU, FEIRORE & 9 4y, 4% 50% . 100%
150% BREEMCEMA 2 - fH AL -3,5 KL -4 -
FH SR BE ILL I T BRI TR, R A7 A% o I R e o 4
B2,

K2 INHFREURLBER

Tab.2 The recovery of the determination of 3 impurities

e A IALE IAHE e S Sl RSD
ituaiy) (background )/ (added)/ (measured )/ (recovery)/ (mean recovery)/  (n=9)/
[ g 1 % % %
Z4 E(impurity E) 0 0.501 7 0.506 9 101.0 101.2 0.78
1.003 4 1.024 6 102. 1
1.505 2 1.513 8 100.6
ZJ I(impurity T) 0 1.153 6 1.196 2 103.7 102.5 L1
2.307 0 2.359 8 102.3
3.460 6 3.508 4 101.4
2 - GEHEL -3,5 TR -4 - HSUEEnE 0 5.025 4 4.9123 97.8 97.7 0.94
(2 - chloromethyl 3, 5 — dimethyl —4 — 10.050 8 9.918 1 9.7
methoxypyridine ) 15.076 2 14.595 3 %.8

2.3.7 MR R3S OIS T REE
PR BC R 7 =X A B R, L2, 17 T
TSR B, BT AR A R (R 3) , FH LA B4
SAFHUNVEALTT 2% B LSRS08 25 13 43
WG, 24 E [ 7E 98. 8% ~ 100. 2% , 4= )5k 1
MR I TE 100. 8% ~ 103. 2% ,2 - A H 3L -3,5 —
A —4 — FRAECBE N B ] S 3R 34 7 97. 2% ~ 98. 4%
WL A R4
2.4 FEAINE

FE R 2 17 ok S5, X AR (HIE45- 170601
170701 070702 ,CO37 — 220006 ) #4705 , 10 3% fa.3i%
&, 45 R ZHERE A rh AR ARG R i B A 1.2 - A

H 3,5 THSE -4 - RUERMEE
3 itig
31 R
Zlﬂﬂ?%i@ﬁﬁ‘iﬁiiﬁﬁﬁﬂﬁi pH WM 7 2 (3%
A A B S A 0 A 2% T 00 ) €335 2% 1, TE 1 7 A U
A5 E E"J@%%S#Flﬁ WRT 3 Pk 51T, 1Hu
Waters Symmetry C, k63541, /K% 0. 02 mol -
BEIR — A PR ZZ vPBC N T A AN Hh'fﬁﬁ?iﬂﬁ%m
AR RE i U, T £ YMC — Triart Cq 535 4F
0.05 mol - L™ R — S0 vl A i aliAl A, 7]
DASCERAE i 52400 E R A7 ey, BRI 1 54
an P A A B T P02 B E R I 5E o 78 R A AR

RWEHR L



- 296 -

R

B Chin J Pharm Anal 2024, 44 (2) @

®3 WMARBEEGSH

Tab.3 Chromatographic condition parameter

Fe o BikS 5 oA B
(impurity) ( chromatographic parameter) (primary condition)  (range of variation)

Z& % E(impurity E) i (velocity of flow)/(mL + min~") 1.0 0.9.1.1
K ( column temperature ) /°C 30 2535

W shiAH pH(pH of mobile phase) 7.6 7.47.8

Z& it 1( impurity 1) i (velocity of flow)/(mL « min~") 1.0 0.9.1.1
H: ( column temperature ) /°C 30 25 35

2 - A -3,5 ZHIEL -4 - AL i (velocity of flow)/(mL + min~!) 1.0 0.9.1.1
(2 - chloromethyl -3, 5 — dimethyl —4 — methoxypyridine) 443 ( column temperature ) /C 30 28 32

8N4 pH(pH of mobile phase) 6.5 6.4.6.6

2 - WAL -3,5 ZHIJE -4 - WIAERLNE 1) (435 5%
RN, R SHUh B2 Ve I L S5 B8 8 0 AH B B 4820 B A it
5 A, FRRE 3 Bt tp HAB A B T4 2 -
HE—-3,5 ZHEL -4 - HUECRMERE I E .
3.2 PekiksE

TEEPEIN 2 K I, B2 B0 B ot 3 YR T
RO AR 35 { (HPLC — DAD) 7£ 190 ~400 nm J% £
SO HEATINAE I 5k 3% BT, 38 A 58 AT A A I
BRI, R B2 E A4 5T T AR 302 nm A0 A7
BRI, 2 - A A -3,5 I -4 — I A Rk g
TE 265 nm ZEA BRI, PR X LA AR A Al
T 2% SO R RS T 30 K o
3.3 /g

ABIFFE R FH e RO A 8 3% 2k, X2 B E L 4% T
1.2 - W 3,5 Z W -4 — IR L e 174G
WA 7R TR AT SR T T R R il 4
PEZZ G b (IR %5 B2 15 4G D FR 0 2 PR
B B2 e RO R A, % 5 v A B PR A R
R HERA R A R SR A, OF HL LG B
A S0 B, AT LA T 24 i A A ARG I A BT A 4
il , DRUEZY i o e 4

B 3k
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