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ABSTRACT

A simple and precise reversed-phase high performance liquid chromatog-
raphy (HPLC) method for the determination of cetirizinein human plasma
was developed and validated. Using omeprazole as an interna standard
(1S), separation was achieved on Symmetry C18 column. The mobile phase,
10 mM monobasic potassium phosphate and acetonitrile (70:30, v:v) was
delivered at a flow rate of 1.2 ml/min. The eluent was monitored
spectrophotometricly at 230 nm. Plasma sampleswere deproteinized using
a mixture of dichloromethane and hexane (75:25, v:v) and extracts were
evaporated and reconstituted in mobile phase. No interference in blank
plasma or of commonly used drugs was observed. The relationship be-
tween the concentration of cetirizine in plasma and peak area ratio of
cetirizinetothelSwaslinear over therange of 0.04-2.0 ug/ml. The intra-day
and inter-day coefficients of variation and biaswere < 8.0 % and < 8.6 %,
and <4.5% and <13.5%, respectively. The extraction recovery of cetirizine
and the | S from plasma samples was >[191%. The method was applied to
assess the stability of cetirizine under various conditions generally en-
countered in the clinical laboratory. Cetirizine in plasmawas stable for at
least 24 hr at RT, 7 weeks at -20 °C; and after three freeze-thaw cycles.
Cetirizinein processed sampleswas stable for at least 24 hr at RT or 48 hr
at -20 °C. Stock solution of cetirizine (0.1 ng/ml) in methanol was stable for
24 hr at RT or 7 weeksat -20°C.  © 2013 Trade Sciencelnc. - INDIA
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mg therapeutic dosage®.

Severd anaytica methods have been reported for

Cetirizine, (£) - [2- [4- [(4-chlorophenyl)
phenylmethyl] -1- piperazinyl] ethoxy] aceticacid, isa
piperazine-derivative anti histamine used asasymptom-
atictrestment seasond rhinitis*3. Theord bioavailability
of cetirizineisestimated to begreater than 70 %, witha
mean peak plasmaconcentration of around 300+ 20
ng/ml at about 1.1 hours after theingestion of one 10

the determination of cetirizine hydrochloridein phar-
maceuticd formulations, individually or incombination
with others agents such as pseudoephedrine and phe-
nylpropanolamine®*Y, Cetirizinehydrochloridelevels
in human plasmaor serum havebeen mainly determined
by HPLC-UV or LC-MS/MS*>19, Recently, a hy-
phenated techni que based on acombination of solid
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phase extraction and LC-M S/M Swas devel oped for
the quantative and ysisof fexofenadineusing cetirizine
hydrochloride asaninternal standard*®. Thismethod
provided good results, however, theinstrumentationin-
volved isexpensiveand may not bereadily available.

We report the development and validation of a
smpleand reliable HPLC method for the quantitative
determination of cetirizinehydrochloridelevelsinthe
therapeutic range, using 500 ul of human plasma. The
method wasgpplied to determinethestability of cetirizine
under variousconditionsencounteredinthedinicd labo-
ratory.

EXPERIMENTAL

Apparatus

Chromatography was performed on HPLC (Wa-
tersAlliance 2487 Separation Module) consisting of
quaternary pump, autosampler, column thermostat, and
2487 UV dua A absorbance detector. A reversed-
phase Symmetry C18 (4.6 x 150 mm, 5-um) columnin
conjunction withaGuard Pak pre-column modulewith
Symmetry C18, 5-pum insert (Waters Associates Inc,
Milford, MA, USA) wereused for separation. Thedata
were collected with aPentium IV computer using Mil-
lennium Chromatography Manager Software*.

Chemicalsand reagents

All reagentswere of ana ytical-reagent grade un-
less stated otherwise. Cetirizine hydrochloride (USP)
was purchased from USP, Rockville, MD, USA, and
omeprazol ewas obtained from Globa pharma, Duba,
UAE. Acetonitrile, methanol (HPLC grade) and po-
tassium phosphate (monobasi ¢) were purchased from
Fisher Scientific, Fairlawn, NJ, USA. Water for HPLC
analysiswasgenerated by “reverse-osmosis” and fur-
ther purified by passing through aSynergy Purification
System (Millipore Co., Bedford, MA, USA). Drug-
free human plasmawas obtai ned from the blood bank
of King Faisal Specialist Hospital & Research Centre
(KFSHRC) Riyadh, Saudi Arabia.

Chromatogr aphicconditions

Themobile phase composed of 10mM potassium
phosphate (monobasi c), and acetonitrile (70:30, v:v).
Beforeddiveringinto thesystem, themobilephasewas
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filtered through 0.45 pum polyetersulfonemembraneand
soni cated under vacuumfor 5 minutes. Theandysiswas
carried out under isocratic conditionsusing aflow rate
of 1.2 ml/min at 23°C and arun time of 15 minutes.
Chromatogramswererecorded at 230 nmusingaUV
detector.

Preparation of standard and quality control
samples

Stock solution of cetirizine hydrochloride (0.1mg)
inwater and omeprazole (0.1mg) in methanol werepre-
pared, and diluted with blank human plasmaor mobile
phase to produce working solutionsof 4.0 pg/ml and
5.0 pg/ml, respectively. Nine calibration standards in
therangeof 0.04-2.0 pg/ml were prepared in human
plasma. Four quality control (QC) sampleswere pre-
pared asfollows. Lower Limit Quantification (LLQ):
0.04 pg/ml, low (LLQ X 3): 0.12 pg/ml, middle = Up-
per Limit Quantification (ULQ X 0.5): 1.0 pg/ml, and
high (ULQ X 0.9):1.8 ng/ml, were prepared in human
plasma. The solutionswere vortexed for one minute,
then 0.5 ml diquotsweretransferredinto teflon-lined,
screw capped, borosilicate, 13 X100 mm glassculture
tubes, and stored at -20 °C until used.

Samplepreparation

Aliquotsof 0.5ml of calibration curve samplesor
QC sampleswereallowed to equilibrateto room tem-
perature. To each tube, 40 pl of the IS working solution
(5 pg/ml in mobile phase) were added and the mixture
wasvortexed for 10 seconds. After theaddition of 4 ml
of amixture of dichloromethane and hexanes (75:25,
v:v), thesamplewasvortexed again for 1 minand then
centrifuged for 20 min at 4200 rpm at room tempera
ture. Theorganiclayer was carefully collectedinto a
clean tube and evaporated to dryness under agentle
steam of nitrogen on multiplace heating block at tem-
perature not exceeding 40 °C, and the residue was re-
constituted in 250 ul mobile phase then centrifuged at
16000 rpmfor 3min at roomtemperature. The super-
natant wastransferred into an auto-sampler vial and
100 pl were injected into the HPLC system. The run
timewas15min.

Sability studies

A total of 40 diquotsof thefollowing QC samples
were used for stability studies: cetrizine0.04, 0.12, and
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1.8 ng/ml. Five aliquots of each QC sample were ex-
tracted andimmediately andyzed (basdine), fivediquots
wereallowed to stand on the bench-top for 24 hoursat
room temperature before being processed and anayzed
(counter stahility, 24 hoursat room temperature), five
aliquotswerestored at —20 °C for seven weeksbefore
being processed and andyzed (long term freezer stor-
age stahility), and fivediquotswere processed, recon-
stituted, and stored at room temperaturefor 24 hours
or 48 hours at —20 °C before analysis (autosampler
stability). Finally, fifteen aiquotsof each QC sample
werestored at —20 C for 24 hours. They were then left
to completely thaw unass sted & roomtemperature. Five
aliquotsof each samplewereextracted and analyzed
and therest returned to—20 °C for another 24 hours.
Thecyclewasrepeated threetimes (freeze-thaw sta-
bility).
Method validation

The method wasvalidated according to standard
procedures described in the US Food and Drug Ad-
ministration (FDA) bioanalytical method validation
guidance® . Thevalidation parameter included: speci-
ficity, linearity, accuracy, precision, recovery and sta-
bility.

RESULTSAND DISCUSSION

Optimization of chromatogr aphic conditions

Under theoptimal experimental conditions, amoabile
phaseof 10 mM potassium phosphate (monobasic) and
acetonitrile(70:30, v:v) and aflow rate of 1.2 ml/min,
cetirizine, omeprazole and plasmacomponentsexhib-
ited awell defined chromatographic separationwithin 15
minutes run. The retention times of cetirizine and
omeprazolewerearound 5.8 and 11.8 respectively.
Specificity

Specificity istheability of ananalytical method to
differentiateand quantify theanalytein the presence of
other componentsin the sample. Potentid interfering
substancesin plasmasampl esinclude endogenous com-
ponents, metabolites, and decomposition products. We
screened six batches of blank plasmaand eight fre-
quently used medications (namely: aspirin, acetami-
nophen, ranitidine, nicotinic acid, ascorbic acid, caf-
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Figurel: Representativechromatogram of drug-freehuman
plasma. Thearrowsindicatetheretention timesof cetirizine
(5.8 min.) and omeprazole (11.8 min.)

feine, ibuprofen, and diclofenac) for potentid interfer-
ence. Nointerferencewasfound in plasmaand none of
thedrugs co-eluted with cetirizineor thelS. Figure 1
depictsarepresentative chromatogram of adrug free
human plasmaused in preparation of standard and qual-
ity control samples.

Limit of quantification (L OQ) and linearity

The LOQ wasdefined asthelowest concentration
on the calibration curve that can be determined with
acceptable precision and accuracy (i.e., coefficient of

Omeprazole (IS)
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Figure2: Overlay of chromatogramsof extractsof 0.5 ml
human plasma spiked with theinternal sandard (I1S) and one
of ten concentrations of cetirizine, 0.00, 0.04, 0.08, 0.16,
0.32, 0.40, 0.60, 0.80, 1.60, and 2.00 pg/ml
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Figure3: Representativecalibration curvesused during the
period of method validation. SC 1-10 standar d curves1to10
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TABLE 1: Back-calculated cetirizine concentrationsfrom
ten calibration curves
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TABLE2: Intra-and inter-day biasand precison of cetirizine
assay

Nominal Calculated L evel Nominal M easur ed L evel
L evel (ng/ml) CV (%) Bias(%) Level (ng/ml) CV (%) Bias (%)
(ug/ml) Mean SD (ng/ml) Mean SD
0.04 0.0436 0.0055 12.6 +9.0 Intra-day (n=10)
0.08 0.0800 0.0068 8.5 0 0.04 0.0418 0.0033 8.0 +4.5
0.16 0.1587 0.0163 10.3 -0.8 0.12 0.1188  0.0077 6.5 -1.0
0.32 0.3118 0.0340 10.9 -2.6 1.0 0.9891  0.0436 4.4 -11
0.40 0.4277 0.0173 4.0 +7.0 18 1.8036  0.1450 5.8 +0.2
0.60 0.6290 0.0490 7.8 +4.8 I nter-day (n=20)
0.80 0.8849 0.0306 35 +10.6 0.04 0.0433  0.0037 85 +8.2
1.60 1.5326 0.1227 8.0 -4.2 0.12 0.1362  0.0112 8.2 +13.5
2.00 2.0450 0.0913 4.5 +2.3 1.0 1.0395 0.0706 6.8 +3.9
SD, Standard deviation; CV, Standard deviation divided by 1.8 1.8128 0.1568 8.6 +07

mean measured concentration x100

Bias, measured level - nominal level divided by nominal level
x 100

variation and relative error d” 20%). The LOQ of
cetirizinein human plasma(response of anayteto blank
>5) was0.04 pg/ml, whereas the lowest detection limit
(LOD)was0.01 ug/ml. Linearity of cetirizinewasevau-
ated by analyzing ten curves of nine standard concen-
trationsover therange (0.04-0.20 ug/ml) prepared in
human plasma. Figure 2 representsan overlay of chro-
matogramsof extractsof 0.5 ml human plasmaspiked
with theinternal standard and oneof nine concentra-
tionsof cetirizine. The peak arearatioswere subjected
to regression analysis. Figure 3 depictsten cdibration
curves used over the period of method validation. The
mean regression equation wasy = 1.9174 x— 0.0200.
Thesuitability of the calibration curveswas confirmed
by back-cal cul ating the concentration of cetirizinein
human plasmafromthecdibration curves(TABLE 1).
All calculated concentrationswerewell withinthe ac-
ceptablelimits.

Accuracy and precision

According to predetermined criterid®®, accuracy
and precision were determined for four QC concen-
trations in the expected range (0.04, 0.12, 1.0, and
1.8 ug/ml). Theinter-day precision and accuracy of
the assay were determined over three different days.
Theintra-day (n=10) and inter-day (n=20) precision
was< 8.0 % and < 8.6 %, respectively. Theintra-day
and inter-day biaswasin therangeof -1.1t04.5 %
and 0.7 to 13.5 %, respectively. Theresults are sum-

SD, Standard deviation; CV, Standard deviation divided by
mean measured concentration x100

Bias, measured level - nominal level divided by nominal level
x 100

marized in TABLE 2. The resultsindicate that the
method wasreliablewithin the studied concentration

range.
Recovery

The absoluterecovery of cetirizinewas assessed
by direct comparison of absolute peak areas from
plasmavs. mobilephasesamples, usngfivereplicates
for each of the four QC concentrations (0.04, 0.12,
1.0and 1.8 pg/ml). Similarly, therecovery of thelS
was determined by comparing the pesk areasof the IS
in5aiquotsof human plasmaspiked with 0.2 pg/ml IS
with the peak areas of equiva ent samplespreparedin
mobile phase. Theresultsare presented in TABLE 3.
Mean recovery for cetirizinewas 94%. Therecovery

TABLE 3: Recovery of cetirizineand theinternal standard
from 0.5 ml of human plasma

Concentration Human Mobile Recovery
(ng/ml) Plasma* Phase* (%)
Cetirizine 0.04 3667 (289) 4050 91
' (495)

19880

0.12 18984 (1495) (1190) 95
250849 258382

10 (12810)  (2579) 97
426879 453131

18 (35104)  (2999) 94
Internal 82029

Standard 0.2 86991(5406) (459) 106

* Data are mean peak area (SD), n=5
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TABLE 4: Sability of cetirizineunder variousclinical labor atory conditions

Stability (%)

*Plasma samples

**Stock Solution

Nominal Unpr ocessed Pr ocessed Freeze-Thaw
24 hrs 7 wks
Level 24 hrs 7 wks 24 hrs 48 hrs Cycle RT 20°C
(ng/ml) RT -20°C RT -20°C 1 2 3
0.12 96 91 96 96 113 92 100
100 98 93
1.8 100 99 101 109 110 110 109

Sability (%) = mean measured concentration (n=5) at the indicated time divided by mean measured concentration (n=5) at
baseline x 100. * Spiked plasma samples wer e processed and analyzed immediately (baseline, data not shown), after 24 hours at
room temperature (24 hrs RT), after freezing at —20 °C for 7 weeks (7 wks —20 °C), or after 1 to 3 cycles of freezing at —20 °C and
thawing at room temperature (freeze-thaw), or processed and then analyzed after storing for 24 hours at room temperature (24

hrsRT) or 48 hoursat —20 °C (48 hrs -20 °C).
** Cetirizine stock solution, 0.1 mg/ml in water.

of thelSwascompl ete.
Sability

The stability of cetirizinein processed and unproc-
essed plasmasamplesunder laboratory usual storage
conditionswasinvestigated. Stability dataare summa:
rizedin TABLE 4. Stability of cetirizinewasdetermined
over threefreeze and thaw cycles. Fifteen aliquots of
each of two QC samples (0.12 and 1.8 pg/ml) were
stored at —20 °C. After 24 hours, all aliquots were left
to thaw unassisted at room temperature. When com-
pletely thawed, 5 aliquots of each QC sample were
analyzed. Theother aliquotswerereturned to—20 °C
and kept for 24 hours. The same procedure was re-
peated threetimes. The concentrationsin freeze-thaw
samples were compared with the concentration of
freshly prepared and analyzed samples. The result
showed that cetirizinein plasmaisresistant to at | east
three cycles of freeze and thaw (stability 100% to
109%). Fifteen aliquots of each of two QC samples
(0.12 and 1.8 pg/ml) were processed. Five aiquotsof
each QC samplewere anayzed immediately. The other
aliquotswereanayzed after being stored at room tem-
peraturefor 24 hoursor at —20 °C for 48 hours. The
results showed that cetirizineis stable in processed
samplesfor at least 24 hoursat room temperature (96%
t0 101%) and for at least 48 hoursat —20 °C (96% to
109%). Thirty diquotsof each of two QC samples(0.12
and 1.8 ug/ml) were prepared. Five aliquotsof each
QC samplewereanayzed immediately. Fivealiquots
of each QC sample were allowed to stand on the
bench-top for 24 hours at room temperature before

extraction. Thedataindicatethat cetirizineisstablein
plasmafor at least 24 hoursat room temperature (96%
to 100%). Fivediquotsof each QC samplewerestored
at—20°C for 1,2, 5, or 7 weeks before analysis. The
result showed that cetirizinein plasmaisstablefor at
least 7 weeksat —20 °C (91% to 99%). Cetirizinein
stock solution (0.1 mg/ml inwater) wasal so stable at
least for 24 hours at room temperature (98%) and at
least for 7 weeksat -20 °C (93%).

CONCLUSION

In summary, the described HPLC method for
cetirizinedeterminationin human plasmaissmple, pre-
cise, and accurate. It has been applied for studying
cetirizinestability under variousclinica laboratory con-
ditions. It could be useful for clinical and biomedical
investigations.
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