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Analysis of Impurity Profile of Irbesartan and Its Preparations by LC-MS/MS

ZHANG Wenhui'?, CHENG Dong'* , LU Yihong'*, ZHAO Shuqiang' , QIU Xuhua' (1. NMPA Key Laboratory for Im-
purity Profile of Chemical Drugs, Jiangsu Institute for Food and Drug Conirol, Nanjing 210019, China; 2. China Pharmaceutical Uni-
versity , Nanjing 210019, China)

ABSTRACT : OBJECTIVE To analyze the impurity profile of irbesartan and its preparations by LC-MS/MS. METHODS ZORB-
AX SB-C 4 column (4.6 mm x 150 mm, 3.5 wm) was used for the separation of the related substances with a mixture of 0. 1% formic
acid solution (adjusted to pH 3.5 with ammonia) and acetonitrile (62:38) as the mobile phase by isocratic elution. The structures of

the related substances were speculated by ESI-TOF-MS/MS and verified further by reference substances. RESULTS Irbesartan and

its related substances were separated under the established chromatographic condition, and a total of 16 related substances were detec-
ted. The structures of 10 related substances were verified by reference substances. CONCLUSION The established LC-MS/MS
method is effective for separation and identification of the related substances of irbesartan and its preparations, and the results obtained
are valuable for its quality control and manufacturing process.

KEY WORDS:: irbesartan; irbesartan preparation; related substance; impurity profile; LC-MS/MS
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Tab.1 Test results of related substances in irbesartan API from manufacturer a — g. %

Manufacturer Impurity V Impurity VI Impurity I Impurity X Impurity XII Impurity XI'  Impurity XIV ~ Impurity XV Impurity XVI

a 0. 021 0. 043 0. 009 - - - 0. 009 0. 006 0. 005
b 0.018 0. 044 0.013 0. 004 0. 004 - - - 0. 002
¢ 0. 020 0.011 0. 027 0. 005 - 0. 047 0. 005 0.012 0. 003
d 0. 020 0. 005 - - - 0. 007 - 0. 001 0. 002
e 0. 020 0.011 0. 003 0.011 - 0.015 0. 004 0. 008 0. 003
f 0.018 0. 058 - 0.015 0. 005 0.013 - 0.001 0. 002
g 0.019 0. 021 0. 009 0. 005 0. 004 0. 006 0. 004 0.010 0. 002

TE: - - R,

Note: — — not detected.
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Fig. 17 LC-MS/MS chromatograms and fragmentation pathways of irbesartan impurity XVI

3.5 JE L A B AR
JE UL 95 0 ) 7 P 3t K 14 FR AT 6 9 R
(=0.001% ) ,A ~T 3£ 20 5 i 7 4 7 4 Al JE 11

AT R LA 20 R i AR A 9 UKL 24 v

it 25 2% 5 o il 500 A6 9l 9 R P O A 2k
D0 2% J5E VI 2% o VI, 24 ot IX AR i XL, G, 2%

VIR RPN e A e S, MR A3 P L TR I R 5 VI, 24k Jo IXOR 2% S XU ek Xk B S A

18, i i 56 (R 40 °C AHIXTIRIE 75% )6 4~ H T AL

R2 AT RRENDEH A AR FAMER. %

Tab. 2 Test results of related substances of irbesartan preparations from manufacturer A-T. %

Manufa- Impurity  Impurity  Impurity  Impurity  Impurity  Impurity  Impurity  Impurity Impurity Impurity Impurity Impurity  Impurity Impurity

cturer m A\ VI VI Vi X I X XI X X1 XIv XV XVI

A 0.022 0. 050 0.019 0. 002 0.011 - 0.015 0. 006 - - 0.014 0. 003 0. 005 0. 002
B - 0. 049 0. 003 0. 006 0.018 - 0. 045 - - - 0.017 0. 003 0. 006 0. 003
C - 0. 266 0. 003 - 0. 062 0. 009 - 0.019 0.016 - 0.032 - - 0. 001
D - 0.022 0. 002 - 0.011 - 0. 050 - - 0.014 - 0. 007 0.012 -
E - 0. 048 - - 0.013 - 0.013 - - - - 0.010 0.012 0. 020
F - 0. 037 0. 004 - 0. 002 - 0.071 - 0. 002 - - 0. 009 0. 002 0. 001
G - 0. 042 0. 002 - 0. 002 - 0.070 - - - - 0. 008 0. 002 0.003
H - 0.039 0. 004 - 0. 009 - 0.015 - - - 0. 020 0. 003 0. 008 0.002
I - 0.072 0. 002 - 0. 034 - 0. 034 0. 004 - 0. 004 0. 007 - 0. 006 0. 005
J 0. 004 0. 050 0. 006 - 0.015 - 0.015 0. 002 - - 0.010 - 0. 003 0. 002
K - 0. 040 - - 0.013 - 0. 027 - - - - 0. 004 0. 004 0. 008
L - 0. 053 - - 0.029 - 0. 068 0. 005 - 0. 004 - - - 0. 002
M 0.010 0.074 0. 002 0.019 0. 026 - 0. 443 0. 002 - 0. 005 0. 008 0. 002 0. 002 0.003
N - 0. 056 - - 0.014 - 0. 094 - - - 0.012 0. 002 0. 003 0. 002
(0] 0. 003 0. 057 0. 004 0. 004 0.013 - 0.037 0.002 - - 0.019 0. 003 0. 007 0. 003
P - 0. 026 - - 0.015 - 0. 004 - - 0. 002 0. 009 0. 003 0.014 -
Q - 0. 044 - - 0.010 - 0. 040 0. 004 - - 0. 044 0. 005 0.010 -
R - 0.018 - - 0. 061 - 0. 027 0.017 - 0. 005 0.013 - 0. 002 0. 003
S - 0. 036 - - 0.012 - 0. 065 - - - - 0. 003 0. 003 0. 006
T 0. 003 0. 056 0. 001 - 0.019 - 0.093 0.010 - 0. 003 0. 049 0. 004 0. 002 -
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Fig. 20 LC-MS/MS chromatograms and fragmentation pathways of irbesartan impurity VI
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Fig.21 LC-MS/MS chromatograms and fragmentation pathways of irbesartan impurity VII
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Fig. 23 LC-MS/MS chromatograms and fragmentation pathways of irbesartan impurity XI
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Tab.3 Related substances identified in irbesartan and its preparations by LC-MS/MS

Name tg/min m/z ([M+H]*) Ion formula Structure confirmation Impurity source
Impurity T 7.7 447.250 3 CosH3 NgO, * Reference substances Alkaline degradation
Impurity I 3.1 447.250 3 CosH3 NgO, * Speculative structure Alkaline degradation
Impurity 1T 4.1 373.177 1 Cy HyNgO + Reference substances Process impurities of the preparation
Impurity IV 5.4 336.181 9 CgHpNs0 * Reference substances Alkaline degradation
Impurity V 6.2 459.250 3 CogH3 NgO, * Reference substances Formaldehyde degradation impurity
Impurity VI 6.7 445.234 7 CosHygNgO, * Speculative structure Process impurities of the preparation
Impurity VI 7.0 403.224 1 Cp3Hy;NgO + Reference substances Process impurities of the preparation
Impurity VI 7.3 415.224 1 CyyHy7NgO + Reference substances Process impurity of the API
Impurity IX 7.6 473.266 0 Cy7H33NgO, * Reference substances Acetaldehyde degradation impurity
Impurity X 8.5 427.224 1 CpsHy7NgO + Rpeculative structure Process impurity of the API
Impurity XI 9.1 473.266 0 Cy7H33NgO, * Reference substances Acetaldehyde degradation impurity
Impurity XII 9.5 431.255 4 CpsH3NgO * Speculative structure Process impurity of the API
impurity XTI 10. 1 427.224 1 CysH,,NgO + Speculative structure Process impurity of the API
Impurity XIV 11.1 429.239 7 CpsHygNgO * Reference substances Process impurity of the API
Impurity XV 19.6 443.255 4 CaeHy NO * Speculative structure Process impurity of the API
Impurity XVI 22.9 431.255 4 CpsHy NO * Reference substances Process impurity of the API
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