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estimation of montelukast sodium and fexofenadineydrochloride
in combined dosage form
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ABSTRACT

A simple, precise, specific and accurate high penmce thin layer chromatographic method has bemrebped
for the simultaneous determination of Fexofenadigdrochloride (FEXO) and Montelukast sodium (MONT)
pharmaceutical dosage form. The separation wasiedrout on Merck HPTLC aluminum plates of silich Gé0
F254, (20 x 10 cm) with 250m thickness using ethyl acetate: methanol: amm{8086) (7: 3: 0.5, v/v/v/v) as
mobile phase. HPTLC separation of the two drug®fed by densitometric measurement was carriedrotiie
absorbance mode at 215 nm. The drugs were ressbtégfactorily with Rvalues of 0.84 £0.01 and 0.24 +0.01 for
MONT and FEXO, respectively. The linear regressaoalysis data for the calibration plots showed gdiogar
relationship with B=0.9988 and 0.9995 for FEXO and MONT, respectiielyhe concentration range of 1800-
9000 ng/spot for FEXO and 150-750 ng ng/spot forNMOThe method was validated for accuracy, prenisio
specificity and robustness. The limit of detectiod quantitation were 100.6079 and 304.8726 ng/sgspectively
for FEXO and 40.0191 and 121.8456 ng/spot, respelgtfor MONT. The proposed developed HPTLC metiaod
be applied for identification and quantitative deténation of FEXO and MONT in bulk drug and drugnfoilation.
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INTRODUCTION

» Fexofenadine HCI (FEXO), chemically designated a3-4¢[1-hydroxy-4-(4 hydroxydiphenylmethyl)-1-
piperidinyl]-butyl]-ec,x-dimethyl benzeneacetic acid hydrochloride 1 isséaimine H1 receptor antagonist used in
patients with allergic rhinitis. It is freely sollgin methanol, ethanol and slightly soluble in @vatchloroform and
practically insoluble in haxene. The molecular iiig 538.13 and the empiricalformula ig,8;gNO#HCI*®!

* Montelukast Sodium (1-[[[(1R)-1-[3-[(1E)-2-(7-chim2-quinolinyl) ethenyl] phenyl]-3-[2-(1-hydroxy-1-
methylethyl) phenyl] -propyl] thio] methyl] cycloppaneacetic acid, monosodium salt is a white cdi@gawder
and it is freely soluble in ethanol, methanol, arater and practically insoluble in acetonitrile. icular weight of
Montelukast Sodium is 608.2 g/mol and formula isHGsCINO;S.Nd"™!

» It has been demonstrated in recent studies thatehément of allergic rhinitis with concomitantraihistration
of an anti-leukotriene and an antihistamine shoigsificantly better symptom relief compared withetmodest
improvement in rhinitis symptomatology with eachlod treatments alone.

» The review of literature revealed that several mdthare available for the determination of montatiilsodium
and fexofenadine hydrochloride individually. Rejedr method for estimation Fexofenadine hydrochiorid
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dosage form are spectrophotomBtty spectrofluoromet®f™*?, dissolutiod™, RP-HPLCE**? | and similarly for
estimation Montelukast sodium in dosage form grecsophotometff??, spectrofluoromet®, LC-MS?42°
RP-HPLC*** and HPTLE !

» But, there is no any analytical method has beparted yet for combinaton of these drugs. Theraterpresent
research work aims to develop a simple, sensiigeurate and reproducible method for simultanestimation of
Montelukast sodium and fexofenadine hydrochloridedmbined dosage form by HPTLC method.
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Fig. 1: Structural of Montelukast sodium Fig 2: Structural of fexofenadine HCI

MATERIALS AND METHODS

2.1. Materials:

Working standards of pharmaceutical grade FEXO8®%b, w/w) and MONT (99.9 %, w/w) were obtainedgés
samples from Ami life science, Baroda and Zydusilaad\hmedabad. All chemicals and reagents of ditally
grade were purchased from Merck Chemicals, Muntbdia.

2.2. Selection of analytical wavelength:
Stock solutions of drugs were prepared in methaaphrately. UV spectrum of 1@@/mL of individual drug was
taken. Further, in situ HPTLC spectral overlaif-&fXO and MONT was taken.

2.3. Instrumentation and chromatographic conditions

The HPTLC plates were prewashed with methanol atigaded at 110C for 5 min prior to chromatography. The
samples were spotted in the form of bands 6 mmhaidth a Camag 100 microlitre sample syringe (Hsonil
Bonaduz, Switzerland) on silica gel precoated HPTAl@minum plate 60 F254, [(20 x 10 cm) with 2pfh
thickness; E. Merck, Darmstadt, Germany, suppligdsbchrom Technologies, Mumbai] using a Camag Liab
applicator (Switzerland). A constant applicatioteraf 0.1uL/sec was used and the space between two bandg was
mm. Linear ascending development was carried o20iom x 10 cm twin trough glass chamber (Camadtévia,
Switzerland) saturated with the mobile phase. Théila phase was consisted of ethyl acetate: methanmononia
(30%) (7: 3: 0.5, v/vlv) and 20 mL was used pewoatatography run. The optimized chamber saturatioe tith
mobile phase was 30 min using saturation padsaah iemperature (25C + 2). The length of chromatogram run
was 80 mm and run time was 20 min. Densitomet@msing was performed using a Camag TLC scannan tHe
reflectance-absorbance mode and operated by winGfi®are (V1.1.4, Camag). The slit dimension weptlat
5mm x 0.45 mm and the scanning speed was 10 mmf$ecsource of radiation used was a deuterium lamp
emitting a continuous UV spectrum between 200 abd Am. All determinations were performed at ambient
temperature with a detection wavelength of 215 @uoncentrations of the compound chromatographed were
determined from the intensity of the diffused lightvaluation was by peak areas with linear regoessi

2.4, Standard solutions and calibration graphs:
Mixed stock standard solution containing 1800 mg/efLFEXO and 150 mg/mLof MONT was prepared in
methanol by dissolving 180 mg of FEXO and 15 m@Ia@NT in 100 mL methanol. Mixed stock standard siolut
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was further diluted with methanol to obtain workisgandard solutions in a concentration range of0i8I00
ng/spot for FEXO and 150-750 ng/spot for MONT. Eaohcentration was applied six times on the HPTlaZep
The plate was then developed using the previoussgribed mobile phas&he peak areas were plotted against the
corresponding concentrations to obtain the calilmagraphs. Linear calibration curves were gendrating least-
squares linear-regression analysis.

2.5. Sample preparation:

Twenty Tablets were weighed and finely powderede powder equivalent to 900 mg (FEXO) of tablet folation
were accurately weighed and transferred to volumétsk of 50 mL capacity. 15mL of methanol traerséd to
volumetric flask and sonicated it for 5 mins. Thask was shaken and volume was made up to the widink
methanol.

The above solution was carefully centrifuged at3@0m for 15 min. It was filtered through vacuurtefi using
Whatman filter paper (No.41). The aliquot (1.0 migs transferred into 10 mL volumetric flask. anduwee was
made up to the mark with methanol to give a sofutiontaining 15g/mL of MONT and 180Qug/mL of FEXO.
The plate was developed in the previously descrifedmatographic conditions. The peak area of fotsswere
measured at 215 nm for FEXO and MONT, respectieglgl the concentrations in the samples were detedmin
using multilevel calibration developed on the safae under the same conditions using linear regresquation.

2.6 VALIDATION PARAMETER OF THE DEVELOPED METHODS:-

2.6.1 Linearity

The linearity of analytical method is its ability telicit test results that are directly proportibndo the
concentration of analyte in sample withia given range. The range of analytical metisodhe interval
between the upper and lower levels of analytetihae been demonstrated to be determined wittgoitable level
of precision, accuracy and linearity.

Standard mixture solution of MONT and FEXO havimgeentration of 150 to 750 ng/spot for MONT and .89
9000 ng/spot for FEXO were spotted and developedescribed in proposed method. Developed platee we
subjected to densitometric measurements in absoelraode at wavelength 215.0 nm using Camag TLCrigcah
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Figure 3: Calibration curve for Montelukast sodium
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Figure 5: Chromatogram of Standard mixture Fexofenadine hydrehloride and Montelukast sodium inEthyl acetate : Methanol :

Ammonia (30%) (7: 3: 0.5 viviv)
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Figure 6: Three Dimension Chromatogram of calibration curve.

758
Scholar Research Library




Hitesh.Vekaria et al Der Pharmacia Lettre, 2012, 4 (3):755-762

2.6.2 Precision

The precision of an analytical method is the degfesgreement among individual test results witenmethod is
applied repeatedly to multiple samplings of hoemaus samples. It provides an indication of randemor
results and was expressed as coefficient of var&iiV).

Intra and inter day precision

Intraday and interday precision was determine@ims of % RSD. Intraday precision was determinedrmslyzing
in combined solution their respective calibratiange for five times in the same day. Interday gieni was
determined by analyzing MONT and FEXO in for fivayd.

=Procedure for Intraday Precision: From combined standard solution of MONT and FEX@-AB00ng/spot,
450+5400 ng/spot, 750+9000 ng/spot were spottacth@&ston same day and developed as described imgedp
method. Developed plates were subjected to denstt@measurements in absorbance mode at wavel@igtio
nm using Camag TLC Scanner 3 and % RSD was caécllat

= Procedure for Interday Precision: From combined standard solution of MONT and FEX@-#B00ng/spot,
450+5400 ng/spot, 750+9000 ng/spot were spottadéston different days and developed as describpdoposed
method. Developed plates were subjected to denstt@measurements in absorbance mode at wavel@igtio
nm using Camag TLC Scanner 3 and % RSD was caécllat

2.6.3 Accuracy

Accuracy may often be expressed as percentageagcdt was determined by calculating the recovarfONT
and FEXO by application of the analytical methodriiatures of the drug product contents to whichwnamount
of analyte have been added within the range oftbénoal.

Tablet formulation solution:-

Weigh accurately 900 mg equivalent weight of talpewder and dissolved in 50 mL of methanol to get
concentrations 150Qg/mL of MONT and 180Qug/mL of FEXO. from this solution 1 mL was transfrinto a
series of 10 ml volumetric flask i.e. 80%, 100%0%&2

Standard stock solution:-

Accurately weigh 37.5mg of MONT and 450 mg of FEXtandard were transferred to 50 mL of volumetrsHl
The volume was adjusted to the mark with methaRols final solution of mixture of MONT and FEXOtamed
contain 750+900@g/mL. from this solution 1.6 mL, 2.0 mL, 2.4 mL wetransferred into a series of above 10 ml
volumetric flask. Samples were spotted and develoge described in proposed method. Developed pledes
subjected to densitometric measurements in absceb@mode at wavelength 215.0 nm using Camag TLCri&ean
3.The mean % recovery from of peak areas calculated

2.6.4 Specificity

Specificity of the method was determined by mednsomplete separation of pure drugs in the preseficgher
excipients normally present in the formulation. Téeecificity of the method was ascertained by ppakty
profiling studies. Peak purity of MONT and FEXO wassessed by comparing their respective spectrymakt
start (S), peak apex (M) and peak end (E) positibthe spots.The peak purity was determined on WHh&
software using statistical equation.

2.6.5 Selectivity

Selectivity is the procedure to detect qualitagivéhe analyte in presence of components thgtempected to be
present in the sample matrix. commonly used exaipipresent in selected tablet formulation wer&espinto a
preweighed quantity of drugs. The absorbance wassuned, and calculations determined the quanfitthe

drugs.

2.6.6 Limit of Detection (LOD)
The L.O.D. was estimated from the set of 5 calibmaturves.
LOD = 3.3 x (S.D./Slope)
Where,
S.D. = Standard deviation of the Mercepts of the 5 calibration curves.
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Slope = Mean slope of the 5 calilmaturves.
LOD of MONT and FEXO is described in table 1

2.6.7 Limit of Quantification (LOQ)
The L.O.Q. was estimated from the set of 5 calibre¢urves.

LOQ =10 x (S.D./Slope)

Where,
S.D. = Standard deviation of the Y- in@pts of the 5 calibration curves.
Slope = the mean slope of the 5 calibnaturves.

LOQ of MONT and FEXO is described in table 1

2.6.7 Robustness

The robustness was studied by evaluating the effécmall but deliberate variations in the chrongaéghic
conditions. Following the introduction of small clges in the mobile phase composition (+ 0.1 mL dach
component), the effect on the results was examihbile phases having different compositions, eeghyl
acetate: methanol: ammonia (30%) (7: 3: 0.5, viW(X)L: 3: 0.5, viviv), (7: 3.1: 0.5, viviv), (7:@B 0.6, viviv) were
tried and chromatograms were run. The amount ofilm@bhase was varied over the range of +5%. The firom
spotting to chromatography and from chromatograjghgcanning was varied by +10 min. The robustnésheo
method was determined at three different conceatrd¢vels of 1800,5400, 9000 ng/spot for FEXO 450, 450,
750 ng/spot for MONT.

RESULTS AND DISCUSSION

Under experimental conditions described, calibratioirve, assay of tablets, recovery studies, pogristudies,
LODs & LOQs were performed. Using appropriate titias of standard stock solution, the two solutiovere
scanned separatelbp critical evaluation of proposed method was perfed by statistical analysis of data where
slope, intercept, correlation coefficient were #dd Beer's law is obeyed in the concentration ead$0-750
ng/spot for MONT and 1800-9000 ng/spot for FEXO aodrelation coefficient of 0.9988 and 0.9995 f&X©
and MONT respectively. The proposed method was edsduated by the assay of commercially availahlgets
containing FEXO and MONT (n = 6). The % assay wasé to be 99.78 % for FEXO and 98.52 % for MONT.
The accuracy and reproducibility is evident frora thata as results are close to 100 % and standaiation is low.

TABLE 1: Regression analysis data and summary of \igation parameter for the proposed method

ST Parameters Results

No. Montelukast sodium Fexofenadine HCI
1 Linearity Range 150-750 ng/spot 1800-9000 ng/spot
2 Regression equation y =7.8597x + 1224.8 y =1982 5556.9
3 Correlation coefficient (R? 0.9995 0.9988

4 % Recovery SD 99.32 + 0.7549 99.29 + 0.1625
5 Interday

Intraday 0.3339 0.3989

6 LOD (ng/spot) 40.0191 100.6079
7 LOQ (ng/spot) 121.8456 304.8726
8 Robustness (%RSD ) 0.4115 0.2551

Table 2: Analysis of marketed formulations

Concentration of formulation (ng/spot) Concentratian Found (ng/spot) % Mean Recovery
Tablet
MONT : FEXO " MONT "FEXO MONT FEXO
Montair-FX 1800 + 150 147.78 ©§.9160| 1796.22 $€.7359 98.52 99.79
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Table 3 : Specificity and Selectivity study

Parameter MONT FEXO
Specificity 99.06 % 99.32%

.| r(S,M)=0.9999| r (S, M) =0.9997
Peakpurity| | 1 ) = 0.9998| r (M, E) = 0.9998
Selectivity Selective Selective

CONCLUSION

The developed HPTLC technique is precise, specifioyst and accurate method for analysis of FEX@ MONT
in pharmaceutical preparations. The procedure @anebdily used for selective analysis of drugs emkatable
results are obtained without interference from karyi substances. It can be successfully appliedsiimultaneous
estimation of FEXO and MONT in tablet dosage fomwithout prior separation and any interference imliy
control.
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