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Analysis of Related Substances in Cetirizine Hydrochloride Oral Solution

WANG Shanshan, QIAO Ge'(Wuhan Institute for Drug and Medical Device Control, NUPA Key Laboratory Technology
Research and Evaluation of Drug Products, Wuhan 430075, China)

ABSTRACT: OBJECTIVE  To analyze the impurities in cetirizine hydrochloride oral solution, and explore the existing
problems of the production process, and provide a reference for improvement of the product quality. METHODS  The related
substances of 3 manufactures’ cetirizine hydrochloride oral solution were determined by HPLC. The main impurities were studied
qualitively and quantitatively. The chromatographic separation was performed on a CAPCELL PAK C,; (4.6 mmx250 mm, 5 pm)
column with a mixture of acetonitrile-water(17 : 83)(phosphoric acid adjusted to pH 1.5) and acetonitrile-water(35 : 65)(phosphoric
acid adjusted to pH 1.5) as mobile phase by gradient elution. Detection wavelength was set at 230 nm. The confirmatory structure of
the main impurities was determined by chromatography-mass spectrometry, the compatibility test between raw materials and
pharmaceutical excipients was established to determine the pathway of impurities. The chromatographic separation was performed
on an ACQUITY UPLC HSS-C (150 mmx2.1 mm, 1.7 pm) column with 20 mmol-L™' ammonium acetate(with 0.1% acetic acid)-
methanol as mobile phase by gradient elution. RESULTS  There might be 5 impurities in cetirizine hydrochloride oral solution.
The two main related substances detected in cetirizine hydrochloride oral solution from 3 enterprises were cetirizine propylene
glycol esters(a pair of diastereomers) and cetirizine glycerides(a pair of diastereomers). The emergence of impurities was highly
relater to the formulation process. CONCLUSION  The formulation technology of cetirizine hydrochloride oral solution need to
be improved, and the active ingredients are incompatible with excipients. The related substances of cetirizine hydrochloride oral
solution should be controlled from formulation design to improve the quality.

KEYWORDS: cetirizine hydrochloride oral solution; related substances; cetirizine propylene glycol esters; cetirizine glycerides;
quality control
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Fig. 1 HPLC chromatogram of systematic adaptive solution
I—impurity A; 2—impurity G; 3—cetirizine glyceride I; 4—cetirizine glyceride
II; S—impurity B; 6—cetirizine; 7—cetirizine propylene glycol ester I;
8—cetirizine propylene glycol ester II.
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Fig. 2 HPLC chromatograms for specificity

I—sodium benzoate; 2—methyl hydroxybenzoate, 3—impurity A; 4—ethyl
hydroxybenzoate; S—impurity G; 6—cetirizine glyceride I; 7—cetirizine
glyceride II; 8—impurity B; 9—cetirizine; 10—cetirizine propylene glycol
ester I; 11—cetirizine propylene glycol ester II; 12—propyl hydroxybenzoate.
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Fig. 3 HPLC chromatograms for forced degradation test

A—undamaged; B-acid damage; C—alkali damage; D-high-temperature damage; E—oxidative damage; F-UV-light damage; 1—cetirizine; other

chromatographic peaks were unknown degradation products.
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Fig.4 Typical HPLC chromatograms of test solution

I—banana essence 1; 2, 4, 5 —unknown impurity; 3—sodium benzoate;
6—impurity G; 7—cetirizine glyceride I, 8—cetirizine glyceride II;
9—cetirizine; 10—cetirizine propylene glycol ester I; 11—cetirizine propylene
glycol ester II; 12—banana essence 2.
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MS spectrum of cetirizine propylene glycol esters(B) and
cetirizine glycerides(C)
1—cetirizine glycerides; 2—cetirizine; 3—cetirizine propylene glycol esters.
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Fig. 6 Total Ton flow diagram of sample solution(A), and MS spectrum of cetirizine propylene glycol esters(B) and cetirizine
glycerides(C)

1—cetirizine glycerides; 2—cetirizine; 3—cetirizine propylene glycol esters.
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Fig. 7 Total ion flow diagram of simulated prescription for test solution W(A) and @)(C), and MS spectrum of cetirizine propylene
glycol esters(B) and cetirizine glycerides(D)

1—cetirizine propylene glycol esters; 2—cetirizine glycerides.
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Fig. 9 Fragmentation pathway of cetirizine propylene glycol esters
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