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ABSTRACT

A simple, sensitive and accurate isocratic revgubase high performance liquid chromatography methas
developed for simultaneous determination of mokg&stisodium and levocetirizine dihydrochloride ablets. The
effective separation was achieved on Hypersil AQD8,x 4.6 mm, 3 um. The mixture of buffer and adei® in the
ratio 90: 10v/v used as a mobile phase. The buwites prepared as 2.8g of disodium hydrogen orthophatgin

1000 ml of purified water and adjusts the pH 7.éhwdiluted orthophosphoric acid. The flow rate bé&tmobile
phase was 1.0mL/min and the total elution time ®&@sinutes. The UV detection wavelength was cawmte2i30
nm and experiments were conducted at 25°C. Thdapmd method was validated in terms of system klitta

selectivity, linearity, precision, accuracy, limit$ detection and quantification for the impuritietlowing the ICH
guidelines.

Key Words: Montelukast sodium and levocetirizine dihydroctderi Method development, Validation and RP-
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INTRODUCTION

Montelukast is chemically belongs to leukotrieaeeptor antagonist (LTRA) used for the maintenaneatment
of asthma and to relieve symptoms of seasonalgatief1,2]. It is usually administered orally iretform of tablets
and oral granules etc. Montelukast is a CysLT1 gorst; it blocks the action of leukotriene D4 (asetondary
ligands LTC4 and LTE4) on the cysteinyl leukotriemeeptor CysLT1 in the lungs and bronchial tubgdibding

to it. Montelukast is a once-daily leukotriene ngoe antagonist, in asthma and allergic rhinitidath adults and
children [3].

Cetrizine is chemically (£)-[2-[4-[(4-chlorophenghenylmethyl]-1- piperazinyllethoxy] acetic acid.i4 a second-
generation4 antihistamine, is a major metabolithyofroxyzine, and a racemic selective H1 recepteelise agonist
used in the treatment of allergies, hay fever, @adgma, and urticaria. The most commonly it is use@ducing

the severity of common cold. Levocetirizine (asolestirizine dihydrochloride) is a third-generatinon-sedative
antihistamine, developed from Cetirizine. Chemigdkvocetirizine is the active enantiomer of getire5. It is the
R-enantiomer of the Cetirizine which is a racemagocetirizine works by blocking histamine receptdt does
not prevent the actual release of histamine fronstroells, but prevents it binding to its receptdrhis in turn

prevents the release of other allergy chemicalsimacrgased blood supply to the area, and provielsf from the

typical symptoms of hay fever.
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Allergic rhinitis is the most common allergic diseaworldwide and affects about 18% to 40% of theega

population. Combination therapy (Montelukast plkesolcetirizine) is a more effective strategy thamotberapy in
the treatment of persistent allergic rhinitis [6Jontelukast sodium is a selective and orally actismekotriene
receptor antagonist that inhibits the cysteinyktdtiene (CysLT 1), receptor. Levocetirizine is fReenantiomer of
Cetirizine. Levocetirizine is an orally active, pot, selective and long acting H 1 -histamine remepntagonist
with no anticholinergic activity. Literature reveathat various spectrophotometric[7,8], HPTLC [9,16PLC

methods have been reported for analysis of Levozieg dihydrochloride and montelukast sodium ings

component formulations but a less number of mettaydsavailable for the simultaneous estimationhesé two
drugs in multicomponant dosage forms [11-19]. Thargjtative analysis of such multicomponent forrtiolss is

very important. HPLC has become a useful instrurientdrug analysis since it is the instrument obiclke in

conducting quantitative estimation. The instrumeoimputes accurate results within minimal time. Thethod
validation which ensures that the selective methitdgive reproducible and reliable results adegufatr intended
purpose. Thus, the objective of this work was teellgp an accurate, specific, repeatable and valit&PLC
method for simultaneous determination of Levocatie dihydrochloride and Montelukast Sodium in ¢éalllosage
form as per ICH guidelines [20-22].

a) Chemical structure of montelukast b) Chemical structure of levocetirizine
Fig: 1 Chemical structure of montelukast and levodizine

MATERIALS AND METHODS

2.1 Instrumentation and software:

A high performance liquid chromatography system wofactured by Agilent which consist of VWD detector,
Quaternary solvent manager, Sample manager, coheating compartment was used for assay determimafio
montelukast sodium and levocetirizine dihydroctderi HPLC instrument was controlled by EZChrom Elite
software. A Hypersil BDS § 250 x 4.6 mm, column with particle size qffd was used as stationary phase for
chromatographic separation. Sartorius semi micadyéinal balance was used for all weighing, Thenoikb meter
was used for buffer pH adjustment, and Bandelinicedor used to dissolve the standard, sample ang we
centrifuged by using Hermle centrifuge machine.

2.2 Chemicals and reagents:

All the reagents were of analytical reagent gradkess stated otherwise. Distilled and de-ionized_EHgrade
water, HPLC grade methanol, Disodium Hydrogen Quttusphate and orthophosphoric acid was purchased fr
Merck, Mumbai.

2.3 Preparation of mobile phase:

Mixture of buffer solution and methanol in the ca50: 750 (v/v) was used as mobile phase. Theebuifis
prepared as 2.8 g of Disodium Hydrogen Orthophagpimal000 mL of water and adjusts the pH of theatgm to
7.00 with orthophosphoric acid.

2.4 Preparation of montelukast standard solution:

Weighed accurately and transferred 25mg of mongésitukodium working standard into a 50 mL volumefiask
add 30ml of methanol, sonicate to dissolve and nugkeith methanol.
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2.5 Preparation of levocetirizine standard solution
Weighed accurately and transferred 31mg of mongslukodium working standard into a 50 mL volumefliask
add 30ml of methanol, sonicate to dissolve and nugkeith methanol.

2.5 Preparation of final standard solution:
Transferred 5 mL of montelukast standard solutiod @ mL of levocetirizine standard solution intcb@ mL
volumetric flask and make up to the volume with it@phase as diluent.

2.6 Preparation of sample solutions:

Transferred 5 tablets into a 100 mL volumetricKlasdd 5 mL of water, sonicate to dissolve for ®mi then add
60 mL of methanol, sonicate to dissolve for 5 mimd alilute to the volume with methanol. Filter thausion
through 0.45 pum Nylon filter. Further diluted 5 rof_this solution to 50 mL with diluent.

3. Method validation parameters

The system suitability was conducted using stangeggdaration and evaluated by injecting five regikcinjections.
Specificity is the ability of analytical method assess un equivocally the analyte in the preseihceneponent that
may be expected to be present. Performed the gpgcfarameter of the method by injecting dilugpigcebo into
the chromatographic system and evaluated by shgweak at the retention time of analyte. Perforttedinearity
with montelukast sodium and levocetirizine dihydrocide in the range of 25 to 150% of specificatiamnit.
Recorded the area response for each level andai@dislope, intercept & correlation coefficient.

The precision of an analytical method is the degifeegreement among individual test results whenntiethod is
applied repeatedly to multiple sampling of homogerrsesample. The precision of analytical methodssally
expressed as the standard deviation or relativedatd deviation of series of measurements. Thesysgtrecision
was conducted using montelukast sodium and leweg dihydrochloride and evaluated by making reglicate
injections. The accuracy of the method by recogedé montelukast sodium and levocetirizine dihyditodde
sample solutions at different concentration levalgging from 25 to 150%.The robustness of an aicalymethod
is a measure of its capacity to remain unaffectedsinall but deliberate variations in method paramrsetind
provides an indication of its reliability during moal usage.

RESULTS AND DISCUSSION

4.1 Optimization of chromatographic conditions:

Method development includes selection of approgrigtiromatographic conditions/factors like detectisave
length, selection and optimization of stationarg amobile phases. The wavelength of 230 hm wasteeletue to it
produces less noise, which minimizes problems ity exhibit around the active ingredient when atimg to
guantify montelukast sodium and levocetirizine ditpchloride. Preliminary development trials werefpened
with various columns of different types and dimensi from different manufacturers were tested ferghak shape
and the number of theoretical plates for specificatoncentrations. Finally by switching to HypéBDS G, 250
x 4.6 mm, 5um column there a significant improvehieithe peak shapes with 1.1 tailing factor.

5. Method validation:

5.1 System suitability:

The RSD from five replicate injections of dilutethrsdard preparation, theoretical plates and asymnoétmain
peaks measured. System suitability data is givéralie-1

Table-1: System suitability results of montelukasand levocetirizine

System suitability Parameters & RSD for standard replicates Theoretical plates| Asymmetry

Acceptance criteria (NMT 2.0%) (NLT 2000) (NMT 2.0)
Montelukast 0.04 7255 1.14
Levocetirizine 0.1 7455 1.17

5.2 Selectivity:
Performed the specificity parameter of the methpihfecting diluent, standard preparation sampkppration and
placebo preparation into the chromatographic sysaewh recorded the retention times. Specificity gtofl the
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method proved no peak observed at retention timmaftelukast sodium and levocetirizine dihydrocider The
typical selectivity chromatograms are shown in FégR.

5.3 Linearity:
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Fig-2: Selectivity chromatogram of montelukast andevocetirizine

To demonstrate the linearity with montelukast sodand levocetirizine dihydrochloride in the randg® to 150%
of specification limit Correlation coefficient of montelukast sodium adedocetirizine dihydrochloride was 0.9999.
The linearity results shown in the below Table Ehearity curve of montelukast sodium and levodztie

dihydrochloride shown in the Figure-3.

Table-2: Linearity results of montelukast and levoetirizine

Linearity Level Concentration of Average area of Concentration of Average area of
(%) montelukast (pg/mL) montelukast levocetirizine(ug/mL) levocetirizine
25% 12.42 11566529 6.22 4102897
50% 24.84 22523551 12.45 8133747
75% 37.26 33895077 18.67 11932228

100% 49.68 45584839 24.90 15685745
125% 62.10 56937912 31.12 19789039
150% 74.52 67246758 37.34 23463503
Correlation coefficient : 0.9999 0.9999
Linearity plot for montelukast , . -
yp Linearity plot for levocetirizine
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Figure-3 Linearity curve of montelukast sodium andevocetirizine dihydrochloride
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5.4 Precision:
The precision of test method was validated by asgagix samples prepared on montelukast sodium and
levocetirizine dihydrochloride and calculate relatistandard deviation of area results. The pretisgsults are

given Table-3.
Table-3: Precision results of montelukast and levatirizine

Injection No | Area of montelukast| Area of levocetirizine
1 45637547 16044769
2 45640895 16045937
3 45641207 16052102
4 4567155 1606650
5 45667904 16063007
6 45570683 16097593
Average 45638298 16061653
SD 36248.7 19699.6
% RSD 0.1 0.1

5.5 Accuracy:
Accuracy study found that the mean % of recoverg ware than 98.0% and less than 102.0% at eachdéve
150% of concentration levels, hence method is ateul he accuracy results are given Table-4, 5.

Table-4: Accuracy results of montelukast

Am(_)unt Added Ampunt found % Average| % RSD
Level in (mg) in (mg) Recovery|
12.52 12.35 98.7
25% 12.52 12.38 98.9 99.0 0.4
12,51 12.46 99.6
25.04 25.28 101.0
50% 25.00 25.18 100.7 101.0 0.2
25.02 25.32 101.2
49.99 49.66 99.3
100% 50.05 49.65 99.2 99.4 0.3
50.00 49.90 99.8
75.0¢ 74.4¢ 99.2
150% 75.02 74.61 99.5 99.3 0.1
75.04 74.57 99.4
% RSD 0.8

Table-5: Accuracy results of levocetirizine

Amount added| Amount found %

Level in (mg) in (mg) Recovery Average % RSD
6.25 6.21 99.3

25% 6.2¢ 6.2t 99.5 99.3 0.1
6.27 6.22 99.2
12.52 12.56 100.4

50% 12.47 12.56 100.7 100.4 0.2
12.54 12.56 100.2
25.03 25.01 99.9

100% 25.01 24.81 99.2 99.5 0.3
25.00 24.85 99.4
37.51 37.40 99.7

150% 37.47 37.47 100.0 100.0 0.2
37.44 37.55 100.3

% RSD 0.5

5.6 Robustness
The method robustness was studied by injectingsifstem suitability solution at change in the pHbaofffer
solution, change in minor component, flow rate, aallimn temperature. The results were obtainedhasrs in the
below Table-6, 7
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Table-6: Robustness results of montelukast

Condition % RSD | Theoretical Plates | Asymmetry
Normal Condition (as such conditiof  0.04 7255 1.14
Buffer pH 7.2 0.2 6965 1.10
Buffer PH 6.8 0.5 6616 1.14
Column temperature 30 0.1 793¢ 1.1t
Column temperature 20°C 0.1 6996 1.13
Flow 1.1mL/min 0.1 7006 1.12
Flow 0.9 mL/min 0.1 7996 1.17
Change in minor component + 5% 0.03 7565 1.16
Change in minor component - 5% 0.04 7514 1.19

Table-7: Robustness results of levocetirizine

Condition % RSD | Theoretical Plates | Asymmetry
Normal Condition (as such conditiof 0.1 7455 1.17
Buffer pH 7.2 0.2 7969 1.20
Buffer PH 6.8 0.3 7654 1.17
Column temperature 30°C 0.1 8315 1.25
Column temperature 20°C 0.1 7627 1.20
Flow 1.1mL/min 0.1 7761 1.15
Flow 0.9 mL/min 0.02 8738 1.14
Change in minor component + 5% 0.04 7958 1.16
Change in minor component - 5% 0.03 7856 1.21
CONCLUSION

A simple isocratic HPLC method has been developed walidated for the simultaneous determination of
montelukast sodium and levocetirizine dihydroctderi The developed method has been found to sedectiv
sensitive, precise, robust and stability indicatifige method can be directly adopted in qualitytcdnaboratories
for routine analysis with respect to simultaneowsetmination and quantification of montelukast sodiand
levocetirizine dihydrochloride and also for the lgai of stability samples.
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