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Analysis of Degradation Impurities in Pantoprazole Sodium for Injection by HPLC-Q-TOF-MS

YANG Weifengl’z, XU Mengjial, SHI Yunfengz, ZHU Peixiz(].College of Chemistry Engineering, Zhejiang University
of Technology, Hangzhou 310014, China; 2.Zhejiang Institute for Food and Drug Control, Hangzhou 310052, China)

ABSTRACT: OBJECTIVE To improve the method for the examination of related substances in pantoprazole sodium for
injection and establish an HPLC-Q-TOF-MS method for the structure determination of the degradation impurities. METHODS
The analysis was performed on Waters Symmetry C5(250 mm X 4.6 mm, 5 pm) with the mobile phase consisting of 10 mmol-L™

ammonium acetate (adjusted to pH 4.5 by acetic acid)-acetonitrile in gradient mode. The detection wavelength was 289 nm and
the flow rate was 1.0 mL-min~". The compound was ionized in the electrospray ionization(ESI) and operated in positive mode.
RESULTS The improved method for the examination of related substances could separate the major degradation impurities
effectively. According to the mass spectrum and high resolution data of degradation impurities in pantoprazole sodiu the structure
of four degration impurities could be infered. CONCLUSION The chromatographic condition can detect the related substances
in pantoprazole sodium for injection effectively. And the structure identification of the degradation impurities can provide
technical support for stability study of this medicine.
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Tab. 1 Percent contents of pantoprazole sodium and
degradation impurities %
B 5y 0Oh 4h 8h 12h 24h  48h

PEFERIMY 9948 9931 9922 99.17 9887  97.21
Hp T 0.008  0.020  0.034  0.050 0.096  0.199
Pyl 0.038  0.053  0.051 0.051 0.055 0.070
e RIIT ND 0.008  0.013  0.023  0.067 0.523
FRIV 0.010  0.030  0.050 0.063 0268  1.127

5

1

JL‘LZ%MUL,?J\ \J%&,JL__

0.0 50 100 150 20.0 25.0 30.0 35.0 40.0 45.0 50.0 55.0 60.0
t/min

2 B EBEEREMASh BB EEELASE )

=245 T3 2-Z4 A 115 3—2%00 Cs 4—Z&JIIl; 5—2=J 1V 6-PE4thme

BA; 7-J%J5 D+F; 8-J%J As 9-Z%JR E; 10-Z%i B.

Fig. 2 Chromatogram of the degradation solution(chroma-

tographic condition 1)

I—impurity 1 ; 2—-impurity 1II; 3—impurity C; 4—impurity III; 5—impurity

IV; 6—pantoprazole sodium; 7—impurity D+F; 8—impurity A; 9—impurity
E; 10—impurity B.

e Ts B 48 h BBl VB IR o [ 24 4 2015
FRROT IR 2% 2)EFE T, AR 3. B
BeE 2 A 3, AT LA Y i % 1 R A O R
figp 2 515 L AT B R

2
1 4

\MF_»MLJU Lﬂiﬂ_ﬁwﬁ\_ﬁmﬁ#

100 150 200 250 300 350 400 450 500 550
t/min

B3 k5 B AR 48 h EAE (BG4 2)

1-J4J0 Cs 2-J8B0 A; 3-VEFERIMEBN; 4-7% D+F; 5-440T E; 6-
K Bo

Fig. 3 Chromatogram of the degradation solution(chroma-
tographic condition 2)

00 50

1—-impurity C; 2—impurity A; 3—pantoprazole sodium; 4—impurity D+F;
S—impurity E; 6—impurity B.

Chin J Mod Appl Pharm, 2016 September, Vol.33 No.9 - 1175-



Bt 4T
fE ESICHBIUT, PEFEHIEH) RO L TR
I~ T SR A L 4 5% 2.

2.5

138064 0% A
1530776
185,054 2150085 29021 334070
Al A, n . I b
W ot W K 0 1 1% 20 20 20 20 240 20 A0 20 A 20 W M 2 W M X W W B W
m/z
94.0276
B

1240376 2410816
670168 1840420 3080871 3520746
B T T T O .
D & ® 10 120 10 180 180 200 220 20 260 280 30 3 M0 R0 W 0 40 40 450 480 50

'z

138.0530

C

1070718 2000350

RS |
50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625
m/z
2740789

3160736 334.0862
.

336.1156
*

198.0600
138.0548

e L

S0 75 100 125 150 175 200 225 250 275 300 335 350 375 400 425 450 475 500 525 550 55
36898”

E

1520703

1220600 l 1840422

3040866 351077
L. . L

100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 ©
m/z

B4 AR REEEM AR = SO A

A-PEFCRIMAN: B-2BT 1 C-A4M I1: D-AJRIL: E-Z<mIV.
Fig. 4
degradation impurities

MS? spectra of pantoprazole sodium and main

A-pantoprazole sodium; B—impurity [ ; C-impurity II; D-impurity
[II; E-impurity 1V.
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Tab. 2 High-resolution data of pantoprazole sodium and
main degradation impurities

&Y 45k B LI W20
PEFGRIME CigHi6FaN30,S™  384.082 4 384.079 0 8.8
CoH;F,N,08" 229.0242  229.022'1 9.2
CgHsF,N,08" 215.0085  215.006 5 9.3
CgH,(NO;S* 200.0376  200.036 9 35
CgH,F,N,0" 185.052 1 185.050 4 9.2
CgH INO,™ 153.078 4 153.077 6 5.2
C;HgNO," 138.055 0 138.054 4 43
FR 1 CisHisFN;0,8"  352.0762  352.074 6 4.5
CiuH|N,0,8™  308.0825  308.087 1 14.9
C3H,(NO,S* 184.042 7 184.042 0 3.8
C¢HgNO," 124.039 3 124.037 6 13.7
CsH,NO" 94.028 7 94.027 6 11.7
CH4FO," 67.018 0 67.016 8 17.9
Eall C15H 6N3048" 334.0856  334.0862 1.8
C1sH14N;058" 316.0750  316.073 6 4.4
CgH (NO;S™ 200.0376  200.0350 13.0
C;HgNO," 138.0550  138.053 0 14.5
C/HoN™ 107.073 0 107.071 6 13.1
R CigHigFaN;05° 336.1154 336.115 6 0.6
C14H,0F,N;0" 274.0786  274.078 9 1.1
Ci3H,0N;0" 224.0818  224.080 8 45
CoHgF,N,O™ 198.0599  198.060 0 0.5
C;HgNO," 138.0500  138.054 8 1.4
CeHgN" 92.049 5 92.049 9 43
IRV CieHigFaN30sS™  368.0875  368.087 1 1.1
Ci6HisFaN;05™ 335,108 1 335.107 7 1.2
CisHFoN;O, 304.0892  304.086 6 8.6
CgHgF,N,0' 184.044 3 184.042 2 11.4
CgH (NO," 152.070 6 152.070 3 2.0
C;HgNO" 122.060 0 122.060 0 0.0
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Fig. 5 Structure and Fragmentation pathway of pantoprazole
sodium and main degradation impurities

A-pantoprazole sodium; B—impurity [ ; C-impurity II; D-impurity
III; E-impurity 1V.
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