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ABSTRACT

A rapidisocratic chiral LC method has been devel oped for the separation of
(S)-Cetirizine (Dextrocetirizine) and (R)-(-)-Cetirizine (Levocetirizine). Good
resolution with R,> 1.5 was obtained using protein based chiral stationary
phase, ES-OVM column (150 x 4.6 mm, Sum particle size) and 20mM potas-
sium dihydrogen orthophosphate (pH 7.0) buffer, Acetonitrile (87:13,v/v)
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as the mobile phase at ambient temperature. Flow rate was kept at 0.6 mL
mint and elution was monitored by UV detection at 230 nm. This method
allowed for the detection and quantification of R-Cetrizine levels at 0.056
and 0.182 ug mL* respectively. The method was validated by following ICH

guidelines. © 2011 Trade Sciencelnc. - INDIA

INTRODUCTION

(S)-Cdtirizine(Dextrocetirizine) (Figurel) and (R)-
(-)-Cetirizine (Levocetirizine) (Figure 2) isasecond-
generation antihistaminecetirizine. Levocetirizine (as
levocetirizinedihydrochloride) isathird-generation non-
sedative antihistamine, devel oped from the second-gen-
erdionantihigaminecetirizine. Chemicdly, levocetirizine

2-[2-[4-[(S)-(4-chlorophenyl)-phenyl-methyl]
piperazin-1-yl] ethoxy] acetic acid

Figure 1: Chemical structures of (S)-Cetirizine (Dextro-
cetirizine)

istheactiveenantiomer of cetirizine. Itisapotent hista-
mineH-1 receptor antagonis with anti-inflammeatory and
antiallergic properties. It isthe R-enantiomer of the
cetirizineracemate. Levocetirizineworksby blocking
histamine receptors. It does not prevent the actual re-
lease of histaminefrom mast cells, but preventsit bind-
ingtoitsreceptors. Thisinturn preventstherel ease of
other alergy chemical sand increased blood supply to

2-[2-[4-[(R)-(4-chlorophenyl)-phenyl-methyl]
piperazin-1-yl] ethoxy] acetic acid

Figure2: Chemical structuresof (R)-(-)-Cetirizine (L evoce-

tirizine)
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Figure 3 : Typical chromatogram of (S)-Cetirizine
(Dextrocetirizine) and (R)-(-)-Cetirizine (L evocetirizine)
thearea, and providesrdief fromthetypica symptoms
of hay fever. Thereview analysesthelevocetirizine’s
propertiesintermsof safety and efficacy bothinaller-
gicrhinitisand urticarioid syndromes?.

Indian Pharmacope areported anorma phasechird
HPLC method for determi nation of theenantiomer com-
position of Levocetirizinedihydrochlorideby usinga
chirdpak AD-H column. Theenantiomerswereresolved
(RS=0.96) by use of n-hexane:2-propanoal :Ethanol : Tri-
flouro-aceticacid, 70:15:15:0.02 (v/v), asmobile phase.
Anaysistimewas over 30 min, however. Theobjec-
tiveof thisinvestigation wasto develop and validatea
simpleandreliablereversed phase HPL C method for
enantiosel ective pharmaceutical analysis of
Levocetirizinedihydrochloride?.

Thefirst method wasbased onthe enantioseparation
of cetirizineonsglicage TLC platesusng different chird
sel ectors asmobile phase additives. Themobile phase
enabling successful resol utionwasacetonitrile-weater 17:
3, (v/v) containing 1 mM of chiral selector, namely
hydroxypropyl-beta-cycl odextrin, chondroitin sulphate
or vancomycin hydrochloride. The second method was
avalidated high performanceliquid chromatography
(HPLC), based on stereoselective separation of
Cetirizineand quantitative determination of itseutomer
(R)-levocetirizineon amonolithic C18 columnusing
hydroxypropyl-beta-cyclodextrin asachiral mobile
phase additive®.

Separation of enantiomers has become very im-
portant inanaytica chemistry, particularly inthe phar-
maceutical and biologicd fields, reflecting thefact that
different enantiosd ective propertiescanimpact on phar-
macokineticsand result inavariety of different phar-
macological or toxicological effectd*”. Asaconse-
guence, regul atory authoritiesing st on stringent investi-
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Figure 4 : Typical chromatogram of (R)-(-)-Cetirizine
(Levocetirizine)

gationswhen eva uating the safety and the effectiveness
of chira drugs. Thisplacesasignificant importanceon
theapplication of enantiomeric separationstoal stages
of drug development and the commercidli zation pro-
cess. The development of new methodsfor efficient
chird separationsaremainly based on high performance
liquid chromatography (LC), capillary electrophoresis
(CE) or gaschromatography (GC). A large number of
commonly employed LC methods arebased ontheuse
of chiral stationary phases (CSPs).

Asper therequirement of variousregulatory au-
thorities, chira method development for Levocetrizine
isvery essentid. Inthisstudy, asmple, cost-effective
and efficient chiral LC method wasdevel oped and vdi-
dated as per the ICH guidelines®9.

EXPERIMENTAL

Chemicalsand reagents

Levocetirizinedihydrochlorideis(R)-2-[2-[4-[ (4-
Chlorophenyl) phenyl methyl] piperazin-1-yi] ethoxy]
acetic acid dihydrochl oride, was obtained from our re-
search and devel opment department (Hyderabad, In-
dia). HPL C-grade acetonitrilewaspurchased fromRuna
Chemicals Pvt.Ltd (Maharashtra, India). Potassium
Dihydrogen Orthophosphate and Triethylaminewere
purchased from Merck (Mumbai, India). HPLC water
wasfromaMilli-Q system (Milli-pore, Bedford, MA,
USA). Other chemicalswereof anaytica grade.

I nstrumentation and chromatogr aphic conditions

Theresolution of the enantiomerswas performed
on 1200 SeriesHPL C system (Agilent Technologies,
Waldron, Germany) equipped with a DE62964377
quaternary pump, a JP73063462 degasser, a
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DE64766538 autosampler, a DE63068058
thermostatted column compartment, and a
DE71361342 UV-detector; data were processed by
useof EZChromeElite software. Thecolumn used for
theana ytica separation was protein based column hav-
ing ovomucoid as astationary phase coated on silica
gel known asES-OVM (150 x 4.6 mm, 5 um) pro-
cured from Shinwachemica industries, LTD (Japan).

Themobile phase consisted of 20mM potassium
dihydrogen orthophosphate (pH 7.0) buffer, Acetoni-
trile(87:13,v/v) a ambient temperature. How ratewas
kept at 0.6 mL min and the sampleinjection volume
was10puL.

The appropriate wavel ength for the detection of
enantiomerswas determined by wavel ength scanning
over therangeof 200-400nmusingAgilent 1200 series
photodiodearray detector and the chromatogramswere
monitored by UV detection at awavel ength of 230nm.

Preparation of solutions

A stock solution of racemic mixturewasprepared
at 200 pg mL-*by dissolving appropriateamount inthe
mobile phase as diluent. Standard Levocetirizine
dihydrochloride stock sol ution was prepared having
concentration 500 ug mL*usingmobile phaseasdiluent.
Further dilution to aconcentration of 10 ug mL* was
made using thesamediluent. Thissolutionwasused as
diluted standard*”.

RESULTSAND DISCUSSION

Optimization of thechromatographic conditions

Inorder to get optimum resol ution and selectivity
for thetwo enantiomers(S)-Cetirizine (Dextrocetirizine)
and (R)-(-)-Cetirizine (Levocetirizine) various experi-
mentswere conducted by using various CSPs contain-
ing protein and cellulose derivatives. Enantiomeric sepa
rationisknownto beachieved by theformation of tran-
sient diastereomeric complexes, mostly based on hy-
drogen bonding, dipole-dipoleand n-w interactions*!.

Chiral AGP(al-acid glycoprotein) is a plasma pro-
tein containing 181 aminoacidsand 14 sidicacidres-
dues. The carbohydrate moiety of theAGPisbelieved
tobeinvolvedin binding of basic compoundsat physi-
ological pH. Chiral separationwith AGPisconducted
under reverse phase conditionsand the mobilephaseis
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usualy amixture of aqueous buffer and organic modi-
fier. Different buffer such as Potassum dihydrogen or-
thophosphate, Sodium perchlorate, Potassium
hexafluoro phosphate and Ammonium acetate used as
mobile phaseswere not successful and Both isomers
were separated by using Potass um dihydrogen ortho-
phosphate buffer with Acetonitrilebut tailing and broad-
ening of peakswereobserved, Although separation was
substantia theAGP columnwas not cons dered further
because of poor pesk shape and thelong runtime (more
than 50 min).

The Chiralcel OD-RH column has a 3, 5-
diethyl phenylcarbamatederivativeof cdluloseadsorbed
onslicagd. By usingthiscolumn proper resolutionwas
not achieved by using thebuffer and organicmodifiers.

The Ultron ES-OVM columnisaprotein based
column having ovomucoid asagtationary phase coated
onsilicagel. Best separation was obtained by using
of Potassium dihydrogen orthophosphate as buffer.
Theidentity of the organic mobile phase modifier has
large effect on the retention times of the enantiomers
and their separation. Because small variationsof the
concentration of acetonitrilein the mobile phase ef -
fected both retention time and enantio sel ectivity, So
methanol was sel ected as organic modifier. M ethanol
ismoreviscous than acetonitrileand known to cause
to more column pressure, so finally acetonitrilewas
selected as organic modifier. The effect of mobile
phase pH was studied in the range of 6.0-7.5 and
mobile phase pH was shown to haveanegligible ef-
fect on retention and selectivity. Separation of
Cetirizine dihydrochloride enantiomers was studied
using potassium dihydrogen orthophosphate sol utions
of different concentration (10mM, 20mM, and
100mM) at the same pH. Although retention times of
the Cetirizine dihydrochloride enantiomers were
slightly effected when higher concentrations of po-
tassium dihydrogen orthophosphate were used, in-
creasing theionic strength of the mobile phase had
no effect on enantiosal ectivity but effected somewhat
in peak shapewhichisnot recommendable.

The best separation of theenantiomersof Cetirizine
dihydrogen chloridewas achieved onthe Ultron ES-
OVM columnwith 20mM potassium dihydrogen or-
thophosphate (pH 7.0): acetonitrile, 87:13 (v/v) as
mobile phasewith flow rate of 0.6 mL min'1.Hence,
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the chiral separationwasoptimized usingisocratic con-
ditionsasthese offersmorerapid analysisattributable
to the presence of column re-equilibration steps. The
typicd retentiontimesof (S)-Cetirizine(Dextrocetirizine)
and (R)-(-)-Cetirizine (Levocetirizine) were approxi-
mately 9 and 11 min, respectively.
Limit of detection and quantification

Thelowest LOD and the LOQ were determined
based on signdl-to-noiseratiosusing ana ytical responses
of 3 and 10 times to the background noise, respec-
tively™. TheLOD andthe LOQfor (R)-(-)-Cetirizine
(Levocetirizine) wereca culated to be 0.056 and 0.182
ug mL2, respectively.
Linearity

Under the optimized working conditions, plotted
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standard calibration curve for (R)-(-)-Cetirizine
(Levocetirizine) waslinear over the concentrationrange
of 10 ug mL* (LOQ) to 15 ug mL% Theresultsof the
statistical analysisof the experimental data, such as
dope, theintercept and the correlation efficient obtained
by the least squares treatment of the results were
554802, -158483 and 0.996, respectively. The stan-
dard cdibration curvewaslinear withthelinear regres-
sion equationy = 554802 -158483x.

Precision

Therepeatability (intra-day) of the method was
eval uated by the determination of peak areapercent-
ageRSD of (R)-(-)-Cetirizine (Levocetirizine) for six
replicateinjectionsof diluted standard at thelevel s of

0.182 ugmL* (LOQ) and 15 ug mLL. Theresultswere
summarizedintheTABLE 1.

TABLE 1: Resultsof precisonat LOQ

% RSD for RT of

% RSD for % Area of

%RSD for RT of %RSD for % Area of

SNo. Par ameter L evocetirizine L evocetirizine Dextrocetirizine Dextrocetirizine
1 Method Precision 0.257 0.39 0.71 0.33
2 Precision at LOQ 0.30 211 NA NA
NA: Not Applicable
Robustness CONCLUSION

The Robustnessof the method was studied by vary-
ing number of method parameter. Theexperimenta con-
ditionsweredeliberately varied in order to determine
theimpact on resol ution of enantiomers. Theflow rate
on resolution was studied by varying theflow rate by
+0.1 mL mint. ThepH effect was studied by varying
+0.2 units. In addition, the percentage of acetonitrile in
the mobile phase was varied £10%. No significant
change observed in theresolution of enantiomers, re-
sultswereshowninthe TABLE 2, illustrating thero-
bustness of the devel oped method.

TABLE 2: Resultsof Robusthessstudy

Parameter Variation USP resolution (Rs)
0.5mL min™ 2.02
Flow rate .1
0.7mL min 1.85
6.8 1.85
pH
7.2 1.93
23°C 1.99
Temperature
27°C 1.90
. .12 mL Acetonitrile 1.95
Organic ratio .
14 mL Acetonitrile 171
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Anisocratic enantiose ective HPL C method that
enables sensitive determination of (S)-Cetirizine
(Dextrocetirizine) and (R)-(-)-Cetirizine (Levocdtirizine)
was devel oped. The method wasfound to besimple,
sengitive, precise, and robust. Hence, thismethod can
beused in quality control laboratoriesfor theroutine
andyss.
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