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MEE o mEET s R EY, ZHE L RNTSRAERAE, M
4120005 2. BRINTH &S 25 AT, BRI 412000 )

EIBHARMEEZNEZ G LRRFILER XD T %, K A ZORBAX
SB—C &4 (4.6 mmXx 150 mm, 1.8 wm) , AHAAH0.025 mol - L' BEk 4% 5k (pH 6.0) —
WE-CH (14 :5:1), AFHAMEBA0.025 mol « L 'BE % A+ ixik (pH6.0) —TH (3:7) ,
KA E ML, #iE1.0 mL - min ', HB30 °C, ANK K230 nm, #HHEF20 pl, ZRRA.
FRC. #MD. #RF. &KG. &RH. &K)]. ZFEK. ZKRL. #HEM. &RANFRKEZEZLE S
FF£0.04177~2.088 wg - mL ' (#=1.0000) . 0.07479~3.740 wg+ mL™' (7=1.0000) . 0.07335~3.668
weg s mL' (7=1.0000) . 0.1000~2.004 g+ mL "' (r=1.0000) . 0.1325~6.623 wg* mL ' (7=1.0000) .
0.09300~1.860 wg* mL' (#=1.0000) . 0.1380~2.7530 g+ mL"' (#=1.0000) . 0.1350~2.698 pg* mL "'
(r=1.0000) . 0.1130~2.257 wg+*mL ' (r=1.0000) . 0.05060~2.530 wg* mL ' (r=0.9999) .
0.1420~2.846 g+ mL™' (7=1.0000) . 0.1190~2.382 pmg+* mL ™' (#=0.9998) K E LB N 5% @it 2 B
FEMEL R, ERELRAGFHEE (n=9) 53 H497.24%. 102.12%. 99.46% . 98.29%. 101.51%.
100.84%. 99.18%. 101.20%. 98.49%. 103.63%. 96.49%. K JAiZM M 7 ik 3F5hett e AT H X M R A
m, EFERC. FHAM, ZRANEEEH<0.05%, ZRH, LR KENRFER T <0.10%, E&
Bt 3 <031%. G EFRiE, KEEBWR, ZHES. EHES, TATELRKE
FARMGH XD AME, AR RZIH R FRIE,

HET T B LRREREL;, ARYR; Baige itk REEN
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Determination of the Related Substances in Vonoprazan Fumarate by Ultra
High Performance Liquid Chromatography (UPLC)
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Ltd., Zhuzhou 412000, China; 2. Zhuzhou Institute for Food and Drug Control, Zhuzhou 412000, China)

Abstract Objective: To establish a method for the determination of related substances in vonoprazan fumarate
by ultra high performance liquid chromatography (UPLC). Methods: ZORBAX SB-C,; column (4.6 mmx150
mm, 1.8 um) was performed, the mobile phase A was 0.025 mol + L' phosphate buffer solution (pH 6.0) -
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methanol-acetonitrile (14 : 5 : 1), and the mobile phase B was 0.025 mol - L' phosphate buffer solution (pH
6.0) - acetonitrile (3 : 7). Gradient elution was used, the flow rate was 1.0 mL - min”', the column temperature
was 30 °C, the detection wavelength was 230 nm, and the injection volume was 20 uL. Results: Impurity A,
impurity C, impurity D, impurity F, impurity G, impurity H, impurity J, impurity K, impurity L, impurity M,
impurity N and vonoprazan in the concentration ranges of 0.04177-2.088 pg - mL" (»=1.0000), 0.07479-3.740
ug -+ mL" (#=1.0000), 0.07335-3.668 pg + mL" (»=1.0000), 0.1000-2.004 pug + mL" (»=1.0000), 0.1325-6.623
ng + mL™ (#=1.0000), 0.09300-1.860 pg - mL" (»=1.0000), 0.1380-2.7530 pg - mL" (+=1.0000), 0.1350-2.698
ug - mL" (7=1.0000), 0.1130-2.257 pg - mL™" (+=1.0000), 0.05060-2.530 pug - mL" (+=0.9999), 0.1420-2.846
ng - mL" (7=1.0000), and 0.1190-2.382 pg + mL™" (+=0.9998) revealed good linear relationship with the peak area.
The rates of recovery (n=9) of the above impurities were 97.24%, 102.12%, 99.46%, 98.29%, 101.51%, 100.84%,
99.18%, 101.20%, 98.49%, 103.63%, and 96.49% , respectively. Five batches of samples were tested for related
substances by this detection method, in which the detection amount of impurity C, impurity m and impurity N
was < 0.05%, the detection amount of impurity h and other largest single impurities was < 0.10%, and the total
detection amount of impurities was < 0.31%. Conclusion: The method has been proved to be exclusive, sensitive
and accurate. It can be used to determine the related substances in vonoprazan fumarate materials and can provide
a method guarantee for its quality control.

Keywords: peptic ulcer; vonoprazan fumarate; related substances; ultra high performance liquid chromatography;

quality control
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1

Fe 5t P i 1% Eiins2

AT F SINCO 98.02 18-07-1716

ZRIE G SINCO 97.25 18-07-0310

Z=JT H Pharmace chemiLab 98.25 P1-D2

A=) QCC 98.04 11-AUG-17-19

Z=J K QcC 99.37 02-JUN-17-73

R L QCC 98.18 20-Jul-17-22

| iR ORAE YRR R A 96.76 18102568

&0 N I R AR TR A 98.49 18041569

2
2.1

FMHZORBAX SB-C,4 (4.6 mm x 150 mm, 1.8
wm) (R WBhAH: AMH0.025 mol - L7 BEMR
RN (pH 6.0) —IFEE-ZJiF (14:5:1) ,

BAH470.025 mol + L8R ZZ AW (pH 6.0) -2,
W (3:7) , #I2BEFIATHEEEVENL; Wk 1.0
mL * min™', F:E 30 °C, MK 230 nm, #FEE
720 wL,

2
FiEMI A 1%
B[] /min
TEEhH A FiEhHE B
0 100 0
10 100 0
30 50 50
40 0 100
50 0 100
50.1 100 0
55 100 0
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2.2.3 kA

s SRR AE JFR20 mg (ALY TR R
A5 mg) , KEEME, BS50 mLEJRH, M25%
CHEE R 15 minflE i, HMRBREZIE, 7%
A7, RS,
2.3

s SRR A R 2920 me, REBFRAE,
BES50 mLEJ T, I125% 2 H5E B 1S5 min, ff

VAR s RS A A 2 JoX R i A R 450, 1
mlL, B R—8HT, H25% GBS A1 mlL
A E R e A EIRWEHIAEZ00 p e
Wo ¥ “2.17 TEGESAER E R, #5104
B H R . 24 M . 2RI F . 24BN . 24 L.
FFG . TSN, A, ZRIRH, 240G, 4RI
K. 24D, 24T HLUSE A LUR A 1Tk
71931, ZER W3, (AiGE LE3,

3
i e AFXT R B B[] IR
Z&JE M - 0.44 14404
R F 15.26 0.62 17927
Z&IEN 10.77 0.75 35728
R L 9.38 0.88 77005
FE G 4.84 0.92 123586
RithiA: 5.95 1.00 71931
A=A 4.58 1.07 189191
= H 5.10 1.14 229227
ZRI C 3.61 1.17 187377
el K 478 1.45 340169
R D 33.52 1.74 1086244
Feft ) 40.00 2.07 719051

2.4
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20190401 ) 220 mg, 50 mLEJEH, 2&/120 mL
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FRYAWE2 mL, ZEEACE2 h, H1 mol - LA %4k
PR BEEEIR . M mol - LR R LA T
?&ME?Eﬁ@EﬁEM@ﬁ@ELi

2 mL, ZEECE30 min, 1 mol - L'EheiAW
s SEARBEIR . N30%:id EAL SIS mL, $25),
FHHE6 hy FEBEIR: ET00 COKIEHR nk
8 h (A A p Ay R &, B AR N i &
25% N, AR AL T WCRAE ) 5 L.
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4
PR A AT 1%
Z= W2 1%
1 2 3 4 5 6
Z&J5 C 0.26 0.26 0.26 0.26 0.26 0.26 0.00
& G 0.06 0.06 0.07 0.06 0.06 0.06 0.01
Z4J5 M 0.06 0.06 0.06 0.06 0.06 0.06 0.00
&5 N 0.07 0.07 0.07 0.07 0.07 0.07 0.00
B2 T 0.90 0.91 0.92 0.93 0.91 0.91 0.03
2.7 7.5 mL. ZBiKA IS A AU 7.5 mL, 4B LAT

2.7.1 ERSLNE

B SRR R A % B AL 2040 mg (HH24 TR
WPEZ30 mg) , KEWFRE, #50 mLiiitdr,
n25% JEMEE, MBERZIE, #5), fERFER
IR (HER R E200% ) o RS Uy
B SR B H%0.5% (1.5pwg - mL™") | 0.2%
(0.6pg mL™") . 01% (03pg-mL™") . 0.05%
(0.15pg - mL™) | 0.02% (0.06pg* mL™") A)—
ROV, WUCHEREN S, 1O SRIEHIFRA
2.7.2 ZRJERME KO IE R F

3 SRS 25 B I AT B A5 T3 mL . 24
C X HRELEAS RS mL . 24 BTDXS IR 25 S mL.,
ZRIFE N R BB AT mL. ZRITGRT IR b i A 7.5
mL . Z4FTHXT IR S AT mL . 24 D% IR S A 2%

TG AT mL . 22V BRI 4 3 mL B 2
JENXT B S A3 mL, B[ —100 mLEIRH,
25% NG AR RER Rl mLA 524 EA 15 pg.
ZEIC 25 wg. 24D 25 wg. ZRJEF 35 wg. 24
G375 pg. ZFH 35 pg. 245 37.5 pg. Z4HK
375 pg. &L 35 TN &M 15 TN Z&JEN 15
weMVIR, TEMIRA 2R . 40 A %
RAZFERMR2, 1. 3. 1, 1 mL, 535010,
25, 100, 50, 250 mLEJfH, JI125% 05
BERZIE, 25, MUK, 0 sRIEmRA,
DLW T FLA N Yk bn, LR E R EC
(pg - mL™") MREARFRIEATERME RN, Frfs [l
R (n=5) | Lotk Bl R AR XA IE PR 7 L 265

5

[lasly] B Sy LVEFER/ (g ml") r f

Z=TA A=42392.08C—162.94 0.04177~2.088 1.0000 1.02
ZRJ5C A=39032.48C—407.60 0.07479~3.740 1.0000 1.11
Z&J5D A=41523.47C—309.34 0.07335~3.668 1.0000 0.97
R JF A=25,646.50C—406.52 0.1000~2.004 1.0000 1.67
IEG A=28483.21C—192.00 0.1325~6.623 1.0000 1.52
%It H A=42078.57C—232.20 0.09300~1.860 1.0000 1.02
Z&J5T] A=38518.98C—1205.71 0.1380~2.753 1.0000 1.11
& JRK A=33113.35C—364.09 0.1350~2.698 1.0000 1.29
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5
EY [R5 5 e RV (g mL") r f
&R L A=26,677.34C—627.67 0.1130~2.257 1.0000 1.60
ZLJEM A=40,920.94C—1,132.02 0.05060~2.530 0.9999 1.06
Z% BN A=26531.06C—854.12 0.1420~2.846 1.0000 1.61
N7 A= 42766.13C+2735.96 0.1190~2.382 0.9998 -

SEREW, FEA HLMEER N, Rinhid
BNy 2 RAF e &, VilaiE 7
100% 4 FE M E 1 10.0% LAY o DAR IR AE R 2 18
Y, RSN I H R, 453 LEES.

2.8

W “2.77 TN BRI, SRR
PEREIE , DAE M L2 3 A AG IR, DA g
FL 2 1083 e B, AR5 P i e i R

W 277 BUMRA AL, 2. 4 mL, &
W —&2Mh, 5% EmBEZIE, %25, 4
SIWERS50% . 100% . 200% A HHRE W, & -
PR30y ¥ “2.17 Wi NGk hithg, #ohr
PAtE, G5RRRA . &EC, 42D, 42F. 4%
JRG. Z+FiH . Z4R) . 22K, Z2RL. Z4FEM .,
A= SN Y 72 [l R AR 97.24% . 102.12%
99.46% . 98.29%. 101.51%. 100.84%. 99.18% .

B D %6 101.20% . 98.49% . 103.63% . 96.49%; RSDiK
2.9 W R0.41% . 0.85% . 0.62% . 0.55% . 0.51% .
KB REBUE SRR E PR AR 20 mg, BS50  0.67%. 1.02%. 0.35%. 0.54%. 0.73%. 1.51%
mLEA, N25% O NEE m AR, PRIk % (n=9) .
6 LOQ LOD
LOQ LOD
e
MEAE g SIN MEAH /ng SIN

ZRfft A 0.8 2.7 0.4 27.4

Z&ff G 1.0 59.0 0.7 38.9

Z&ffi D 2.1 20.6 0.8 8.7

ZeF F 1.0 15.6 0.2 3.0

Zfi G 3.0 95.3 1.0 67.3

5 H 0.6 24.0 0.2 54

4 ) 0.6 20.1 0.3 3.0

4T K 0.3 12.1 0.2 7.2

&) L 1.1 14.5 0.8 8.2

&M 1.0 322 0.5 19.6

ZRF N 1.0 27.0 0.5 20.5

fRipiA 1.0 88.2 0.6 43.9
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2.10 FRUB N IESIR EHUE . ROV B SRRk

SNSRI (£10% ) | K ( £5C) .
TENFRIR e (2% ) | JishiApH (£0.2) K&
AR B AN RIS B A5 T RSl A
A R ARG DL A AR AN 2 0 B i 4
ARSI FE0.05% LAY, 2% 0T 5 2 i 4 % AR Ak
HE/NTBREER20% (0.20% ) , RS e
PRI AT 7R A1 , TR EE MO T 06 5 4% 2

R AE AT T M R AT
2.11

U217 WUR ARG, BURM20 mg, K%
FRE, E50 mLihfirh, m25% NG5tk E
ZIE, #&57, RS, R R A A W20 w Lk
e, 4% R 7 VL IR SHERE i, 25 SR A
HER, SR WERT,

.
T 1%
A KW
20180701 20190101 20190401 20190402 20190403

A nd nd nd nd nd
Z=f C < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
A=l D nd nd nd nd nd
e F nd nd nd nd nd
=l H 0.08 0.08 0.07 0.07 0.08
et ) nd nd nd nd nd
A=l K nd nd nd nd nd
FeIE L nd nd nd nd nd
A=l M < 0.05 < 0.05 nd < 0.05 < 0.05
Z2i N < 0.05 0.05 < 0.05 < 0.05 0.05
Hofthfre KA S < 0.05 0.05 < 0.05 0.07 < 0.05
S/t 0.23 0.31 0.22 0.27 0.22

T nd FoRARAH

3
3.1

PR e v B 2% o 3R AE K B o B R A S 1
BCERAT Y, SRR K R RE, gad ik
Tk, THiEAiE g v B, A EER0.025
ol « L'FRELZE Mtk .
3.2

S5 B HPLCAI L, UPLCHYBEE P, RA
JER R, EWERA Y B A, RIA SCR
FHUPLCHFATA W3 #r, 44 ks Hh Be T B i

VO i ARVACEUTICALATIAIR

KRR T, HAEREIE .
3.3

BRI BT LA & SRR PR R
PR AR, SRHRIZUNER . &R SRR &
P8 A B R A . e IR TR A — ki T
& D IRAR R A FE R A A SR T, ARG R B3 5[]
25°490.62 (Z4JEF ) F10.13A9 4% 54 B84 1.90% Fl
0.17%; JCHRFEAE T, HIZABAe, X
PR ER A 29 °80.39 . 0.73 89 4% 5 73 51 14:.0.15%
0.11% X580 v = BERE A ™ ) 1) 2548 o3 B A ot
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— BRI, DA TG g ) R AR A 1 S
o [, OB SR B A R A ER T, AR
AR VA VR TR A P IO 1 A
3.4

AR SCR B UPLCIEI & & SRR R A A %
Yot BRI TR B R AR v 7 A B R T
ZOTIE RS, WERE R, S5 HPLCTT A
L, KRR, 2RI, AT T SRR
P RA R
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