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Qualitative analysis of an unknown impurity in levocetirizine
hydrochloride tablets by LC-MS
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( Hunan Institute for Drug Control, Changsha 410001, China )

Abstract Objective: To identify the related substances in levocetirizine hydrochloride tablets by LC-MS
technique. Methods: A Welch Xtimate C 5 column (250 mm X 4.6 mm, 5 pm ) was adopted for the separation

with a mixture of methanol, tetrahydrofuran and phosphate buffer ( 3.1 g of monobasic sodium phosphate in water,

*OBMEMEE Tel:(0731)82275888; E-mail: 1650330404@qq.com
F—1EHE  Tel:(0731)82275830; E-mail : wwj1022@126.com

hhiHE i



- 253 -

‘J PA 25 ¥ 9 W % R Chind Pharm Anal 2017,37(2)

adjusted with phosphoric acid to a pH of 2.9 ) (44.5:5.5: 50 ) as mobile phase by isocratic elution. A Kinetex C,g
(100 mm x 2.1 mm, 1.7 um ) column and gradient elution with water ( with 0.05% formic acid ) and methanol ( with
0.05% formic acid ) were applied in the LC—MS system. The structures of the related substances were speculated
by LC-MS ( MS" ) for accurate ion mass determination and elucidation, and further verified by spectroscopic
analysis and prescription analysis. Results: Levocetirizine hydrochloride and the related substances were well
separated under the established conditions. Ten related substances in levocetirizine hydrochloride tablets were
characterized, the most abundant unknown impurity was determined as ethyl ( R ) =2—[ 2—[ 4—[ ( 4—chlorophenyl )
( phenyl ) methyl ) piperazin—1-yl ) ethoxy ) acetate, an esterified product of levocetirizine hydrochloride and
ethanol, and the other two abundant unknown impurities were preliminarily determined as lactoseyl ( R ) =2—[ 2—
[ 4—[ ( 4—chlorophenyl ) ( phenyl ) methyl ) piperazin—1-yl ) ethoxy ) acetate, esterified products of levocetirizine
hydrochloride and lactose. Conclusion: The study provided valuable guiding principles for both formulation
research and manufacturing process of levocetirizine hydrochloride tablets.

Keywords: levocetirizine hydrochloride; identification of related substances; unknown impurity; MS spectrum of
impurity and fragmentation pathway ; lactose; ethanol; LC~Triple TOF/MS; 2— ( 4— (( 4—chlorophenyl ) ( phenyl )
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Fig.1 Chemical structure of levocetirizine hydrochloride
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Fig.2 BPC and UV spectrum of sample solution of levocetirizine hydrochloride tablets
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Spectrum from ZJYN_pos. wiff(sample 1)-ZJYN.Experiment 1.+TOF MS(100-1 200)from 6.867 min
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Spectrum from ZJYN_pos.wiff(sample 1)-ZJYN.Experiment 1.+TOF MS(100-1 200)from 7.480 min
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Fig. 4 Original spectrum ( A ) and fragment ions spectrum ( B ) of impurity 2

Spectrum from ZJYN_pos.wiff(sample 1)-ZJYN.Experiment 1.+TOF MS(100-1 200)from 8.111 to 8.124 min
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Spectrum from ZJYN pos.wiff (sample 1)-ZJYN.Experiment 1.+TOF MS(100-1 200)from 8.313 to 8.326 min
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Fig. 7 Original spectrum ( A ) and fragment ions spectrum ( B ) of impurity 7
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Spectrum from ZJYN_ pos.wiff (sample 1)-ZJYN.Experiment 1.+TOF MS(100-1 200)from 10 231 min
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Fig. 8 Original spectrum ( A ) and fragment ions spectrum ( B ) of impurity 9

Spectrum from ZJYN  pos.wiff (sample 1)-ZJYN.Experiment 1.+TOF MS(100-1 200)from 10.718 min
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Spectrum from ZJYN_ pos. wiff (sample 1)-ZJYN.Experiment 1.+TOF MS(100-1 200)from 8.515 min A
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Fig. 10 Original spectrum ( A ) and fragment ions spectrum ( B ) of levocetirizine hydrochloride
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Tab.1 Mass—spectra results of the related substances in Levocetirizine Hydrochloride tablets
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Fig. 11 Original spectrum of impurity 3/impurity 4( A ), fragment ions spectrum of impurity 3( B ),and fragment ions spectrum of impurity 4( C )

and fragmentation pathway of impurity 3/impurity 4
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Spectrum from ZJYN_pos.wiff (sample 1) -ZJYN.Experiment 1.+TOF MS (100-1 200) from 9.186 to 9.199 min A
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