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Sensitive quantification of levocetirizine dihydrochloride enantiomeric impuri-

ties by capillary electrophoresis
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Abstract A capillary electrophoresis (CE) method was developed for the quantification of levocetirizine dihy-
drochloride enantiomeric impurities. Sulfobutyl ether-B-cyclodextrin ( SBE-B-CD) and hydroxypropyl-B-cyclodex-
trin ( HP-B-CD) were selected as chiral selectors. Parameters including concentration of chiral selectors, pH of
buffer solution, concentration of background electrolyte, and voltage applied were optimized by orthogonal experi-
ment design. The optimal condition obtained was a running buffer consisting of 40 mmol/L sodium dihydrogen
phosphate, 85 mg/mL chiral selectors at pH 5. 5 and voltage of 20 kV. The LOD and LOQ were 2. 0 pg/mL and
5.0 pg/mL for isomers of levocetirizine dihydrochloride, respectively. This method could be applied to test the
enantiomeric impurities of drug substance and tablets of levocetirizine dihydrochloride. A factorial experiment was
exployed to investigate the complex interaction between SBE-B-CD and HP-B-CD in the separation of cetirizine
enantiomers. Results indicated that synergistic effect existed between SBE-B-CD and HP-B-CD, which was only
reflected in the apparent mobility rather than in the resolution.

Key words levocetirizine dihydrochloride; dual cyclodextrin system; sulfobutyl ether-B8-cyclodextrin; hydroxypro-
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Figure 1 Chemical structure of levocetirizine dihydrochloride
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Figure 2 Resolution of applied dual cyclodextrin system along with the
different weight ratios of sulfobutyl ether-B-cyclodextrin ( SBE-B-CD) to
hydroxypropyl-B-cyclodextrin ( HP-B-CD) at pH 5.5
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Figure 3  Capillary electrophoresis chromatogram of cetirizine ( CTRZ)
enantiomers achieved with the optimized parameters (85 mg/mlL SBE-
B-CD and 85 mg/mL HP-B-CD,40 mmol/L sodium dihydrogen phos-
phate,pH =5.5,25 °C,20 kV)
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Figure 4  Capillary electrophoresis chromatogram of L-CTRZ and
D-CTRZ
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Table 1 Experimental result of the two-level factorial design
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Experiment runs A“[¢/(mg/mL) ] B[ ¢/(mg/mL) ] Apparent mobility (u,,, Y/[1078-m?/(V-s)] Resolution
Al1BI 0 0 3.23 0
3.08 0
A2B1 35 0 0.53 1.79
0.55 1.74
A1B2 0 35 2.85 0
2.81 0
A2B2 35 35 1.42 2.00
1.43 1.87
“Factor A ;concentration of SBE—B—CD;bFactor B : concentration of HP-3-CD
Table 2 Multivariate variance analysis on apparent mobility and resolution by SPSS
Parameter Source Type III sum of squares DF* Mean Square F Sig. © P
Apparent mobility A 8. 080 1 8. 080 2 627.707 0. 000
B¢ 0. 157 1 0. 157 50. 992 0. 002
Ax B 0.732 1 0.732 238. 065 0. 000
Resolution A 6. 845 1 6. 845 2822. 680 0. 000
B 0.014 1 0.014 5.959 0. 071
AxB 0.014 1 0.014 5.959 0. 071

“ Degree of freedom;” Value of F-tests; P-value of fixed factor, significance at @ = 0.05 level;¢ Factor A ;concentration of SBE-B-CD;* Factor B

concentration of HP-B-CD;/ Interaction between SBE-B-CD and HP-B-CD

4 3 T4, WL B LI A T
(A,B,A = B) ff) Sig. {&49/hF 0.05, o LA ih
SBE--CD il HP-B-CD fy ¥k Jif 4 WL 1 18 45

FERZ W, H SBE-B-CD il HP-B-CD — 3% 2 [A] A
ARENZLHAEM, s Em s, Sig. (A *B)
KT 0.05, F W SBE-B-CD F1 HP-B-CD & 1E4)
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