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BWE: BN AINIETLRRFEEANRLBHG T THAZTERETHCEREFTE THRAELEICP-MS)E . FiE F5T
HEHIS550W, 55 FRAUARA,AREAY 4L/ min, RAARAA, RiEH 4.9 mL/ min, 3530 R 43k 4 40 v/ min, K F 3 5L B A
(KED)M Z X, 4T F)MEBBEX LR A 45 R A6 46 4 AR ERESHE 0~30ng/ mL.0~ 12 ng/ mL.0~ 60 ng/ mL,
0~12ng/ mL.0~120 ng/ mL.0~120 ng/ mL.0~120 ng/ mL J& B A 5 H v A LM X & B4F(r > 0.990) , 40 IR 4 0. 002 ~
0.052 ng/ mL, £ F R 0.006 ~0.159 ng/ mL; ¥ %F B & £ WX 3 2 £ 49 RSD 350 T 10.0%; T 3 he #E w4 97. 46% ~
102. 11%,RSD 4 0. 49% ~4. 11%(n =9) .3 #Lrkdb PAUR h 45 R 46 41, 83554 0. 05 mg/ kg 0. 24~0. 35 mg/ kg.0. 04~0. 16 mg / kg
0.41~0. 49 mg/ kg;3 Bt 25 AU R 4 4L, 2 F5 54 0.09~0. 64 mg/ kg 0.28~0.38 mg/ kg.0.01~0.03 mg/ kg &5it Frik
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Determination of Seven Elemental Impurities in Vonoprazan Fumarate Tablets and Its Raw

XEHS 1006 — 4931(2024)14 - 0091 — 04

Materials by Inductively Coupled Plasma — Mass Spectrometry
GONG Cutyun,ZHU Jing ,WANG Linglan,LIU Xiu,PENG Guoging
(Zhuzhou Qianjin Pharmaceutical Co. ,Lid. ,Zhuzhou,Hunan,China 412000)
Abstract: Objective To establish an inductively coupled plasma — mass spectrometry (ICP — MS) method for the determination of

seven elemental impurities in Vonoprazan Fumarate Tablets and its raw materials. Methods The plasma power was 1 550 W, the
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plasma gas was argon with a flow rate of 14 L / min,the carrier gas was argon with a flow rate of 4.9 mL / min, the rotation
rate of peristaltic pump was 40 r / min, the kinetic energy discrimination (KED) determination mode and full — quantitative
analysis acquisition mode were adopted. Results The linear ranges of arsenic, cadmium, mercury, lead, cobalt, nickel, and vanadium
were 0 — 30 ng / mL,0 - 12 ng / mL,0 - 60 ng / mL,0 - 12 ng / mL,0 - 120 ng / mL,0 - 120 ng / mL,0 - 120 ng / mL
(r > 0.990). The limit of detection (LOD) was in the range of 0.002 — 0.052 ng / mL,the limit of quantification (LOQ) was in
the range of 0.006 — 0.159 ng / mL. The RSDs of precision and repeatability tests were lower than 10. 0%. The average recovery
rate of the above elements was in the range of 97.46% — 102.11% with the RSD of 0.49% - 4.11% (n = 9). Only cadmium,
mercury, lead,and nickel were detected in three batches of finished products,with contents of 0.05 mg / kg,0.24 - 0.35 mg / kg,
0.04 - 0.16 mg / kg,and 0.41 - 0.49 mg / kg, respectively. Only mercury, nickel, and vanadium were detected in three batches
of raw materials, with contents of 0.09 - 0.64 mg / kg,0.28 - 0.38 mg / kg, and 0.01 - 0.03 mg / kg, respectively.
Conclusion The established method is simple, fast, sensitive, accurate, and precise, which can be used for content control of the
elemental impurities in Vonoprazan Fumarate Tablets and raw materials.

Key words: inductively coupled plasma - mass spectrometry; Vonoprazan Fumarate Tablets;raw material; elemental impurity; content
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AL 4% 34, 41543 5 S YC045190401, YC045190402,

Y (045190403 K 20220801, 20220802, 20220901 ) ; filf FiR

R 2l , HoA iR B o 3 A 4k, oK R 4K 10 FhoT

RIPITRIMER G B R 1, rh Bi b8k, In A, Au
x1 BERZERRER

Tab.1 Information of single — element standard solution

Vo S AR RERA (pg/nl.)
As 211040-1  BEAELBRBFHAMFM AT S 1000
Cd BT BERAREAHATC 1000
Hy B2U110212 322 Rbhahids 1000
Ph B22030148 R EFBARESH TP 1000
Co  B2I0S0IS6  JEERikARkEHA TS 1,000
Ni o B11035T  EEFRAREHT P 1000
Vo OB2010216  EEREAREMR TS 1000
Bi  B2I0802TS B RiFEHEPS 1,000
In 222026 BEAEABRETHANFHR TS 1,000
Au 21C027-1  BERAELBRBFHAMFME TS 1000

2 FiEE4ER
2.1 JRiE&G

FEET YR 1550 W3 8 RS alA L ol
14 L/ min; 25 : WK, T M 4. 9 mL / min; i 3h 32 5%
240 v/ min; PE R S BRIE L (KED) I 2 455 K, 4k
B2 A 40 i AT 5 M )37 38 251V, %Co, Ni, A,
]]]Cd’202Hg’208Pb, [/\J\ ”511’1 ﬂ}n 209Biﬂg|j;];h}o
2.2 PBREHNT

R4 CBR Y TH R BR B BR = & H e if B R ME
(PDE) / il & K H 7l i (& SRt hid: i ik B
TN 440 mg, HE T2 B S5 0 LR 2 CRH A 45 il ANy
TR SR e R I T B ) o
2.3 BREHE

IRAPRETCR W K % 5 U Pb, Hg, As,Cd, Co, V
HOTEFREANK 0. 2,1,0.5,0.2,2,2 mL; E [7— 100 mL
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Tab.2 Proposed limits for seven elements to be tested

fml @JRPDE  FUE AUTRRE | Al mJRPDE  RE BUTRRE
AE  (pg/d) (mglkg) (mglke) | £F  (pg/d) (mgl/ke) (mg/ke)
As 15 34 30 Co 50 114 100
Cd 5 11 10 Ni 200 455 100
Hg 30 68 50 \ 100 221 100
Ph 5 11 10

FErHD 1% IRV O 25 750 s R B i IS mL, B
100 mLAS SR, H 19 RS Ry ioe 25 5850, B .

Ni B TG 28 I 45 T < A 2% B BN B0 R AR TE IR T
1 mL, ¥ 50 mLZ P, H 1% S RIA WO 25, 250 545
a5 mL, B 100 mL 25 i, FH 1% A 2 1 W e
75050 WA .

TRA TC R RIS MET I - 53 BRSO & bR i
TR WA S Ni bR ifE T R WA TR 4538 &, ' AN ] 50 mL
A, 1% R WOE R B, 18 BTt ik B2 41
S AH I BREE Y 0,20% , 50% , 80% , 100% , 120% HIFE I -

AubRHETC R IV AW RS % B Au BT R AR VA TR
1 mL, ¥ 100 mL 2 A, 1% WS PR WOE 25, $220 ,
RIAS oA Rl 2 He TG 3R & s B RS 7

PR VA Y G % 2 B Bi Al In BA T EARMEA R 0. 5,
1 mL, # 100 mL 2 &, H 1% iSRRI BOE 25, #5651
VR N ARIE 28 85 K5 2 B S mL, B S50 mL A B0,
1% RS FR A RE 45, 4850, FikE % ] mL, & 100 mL %%
T, 1% TERRISWUE 2 1251 1A .

ML VA U BRURE T 2 50 mg, RS PR AE B 50 mL
A, 0 1% 8 FR ¥ WAk i, 40 C/K A YRR 30 min
R, 1% TSRS WOE 25, BN .
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2 BE R0 - B 2. 330 IR A 0 &R & G AR IV
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0.50% ~ 1. 63%,¥1/NT-2. 0% (n = 6) , T WL 28K 25 Fis
RAF W3,

PRI« 5 2. 3 70T R v R A% kA
100% HNFERER S W, AT 6 40, 4% 2. 10 i 254
HEREIN ZE , 10 S AN 2 ) 1 {8 o 7 A A5 U 5T R 25 09 RSD
H1.32% ~6.23%,¥J/NF10. 0%, #RH T EEER
U L3

TIRE (A1 SR 56 < BURE 55 24 50 mg, K5 FRAE , B 50 mL
ZEAH, A A OE B, 40 “CARIEREE 30 min ffiE
fift AT O s A3 RS 1,2, 5,5 mL, B2, 390 MR
AR ETT RN W Ni AR T R &, B — A
S, T 1% B BRI W0 25 il 5 A XA FR 43 250h 20%,
50% , 100% I BRI 5 A T, 25 IR FR e BOF-17 3 4
[ A 2. 3900 ARV W TR & JC 3 2R AR MV T it
T AR VA TR B, $ 2. IR RS A R AR i L 2
7 FRREIN G ZE A28 BN R 97. 46% ~ 102, 119%, RSD
}0.49% ~ 4. 12%(n=9) TEWF 3,

2.5 HREENlE

B4 HERE o B, 45 2. 3300 R J ik il 45 A3k i v
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Tab.3 Results of the linear relation test,LOD and LOQ investigation

_ . LT T E MR Mk HEEY EAMe KR (%)
TE B )37 —
(ng/mL) (ng/mL) (ng/mL)  RSD(%)  RSD(%) X RSD
As Y, =1184.033 3 X, +400.978 1 0.9939  0~30 0.159 0. 052 1.08 1.52 100. 28 1.87
Cd Y,=5471.3592 X, +76. 686 2 0.9999  0~12 0.018 0. 006 1.30 1.72 101. 63 0.77
Hg Y,=92230.0603 X, +26634.3627  0.9998  0~60 0.023 0. 008 1.63 1.32 98.85 2.67
Pb Y,=13312.2608 X, + 185.043 7 0.9998 0~12 0.019 0. 006 0. 50 2.17 100. 33 4.11
Co ¥, =7650.258 5 X,+51.9936 0.9999  0~120 0. 006 0. 002 0.63 1.56 97.46 0.49
Ni Y, =7186.1653 X, +1437.088 7 0.9997  0~120 0.071 0.021 0. 94 6.23 98. 63 1. 74
v Y,=25058.6719 X, +412. 8415 0.9999  0~120 0.013 0. 004 0.63 1.67 102. 11 0.70
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x4 HERBFEVNELR (mg/kg,n=3)
Tab. 4 Results of content determination of seven elements in samples

(mg / kg,n = 3)

Frioey As Cd Hg Pb  Co Ni \
YC045190401 - - 0. 64 - - 0.28 0.02
YC045190402 - - 0.31 - - 0.38 0.01
YC045190403 - - 0.09 - - 0.28 0.03
20220801 - 0.05 0.35 0.16 - 0.41 -
20220802 - 0.05 0.28 0.09 - 0.41 -
20220901 - 0.05 0.24 0.04 - 0.49 -

E: - ARDNTREER,

Note: — indicates that the element content is below the limit of

quantification.
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