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ABSTRACT

An accurate, precise, simple method for the simultaneous estimation of
Ebastine and Montelukast in a solid dosage form was developed. The
Chromatogram was run throughltima 250mm x 4.6 mm, 5p.
Buffer and Acetonitrile which is used as a mobile phase was taken in
the ratio of 45:55 was pumped through column at a flow rate of
Iml/min. 0.1%Ortho phosphoric acidQPA) solution is the buffer
used in this method. The tempier@ was maintained at 30°C and the
Optimized wavelength for Ebastine and Montelukast was 25ZTie
retention time of Ebastine was found to be 2.447 and that of
Montelukast was 3.436 minutes respectivélgrcent relative standard
deviation (%RSD) of Elsine and Montelukast was foundidewithin

the acceptance (<2.0%lPercentassay was obtained as 99.05% and
99.75% for Ebastine and Montelukast respectively. Limit of detection

and Limit of quantification obtained from regression equations of

Ebastine att Montelukast were found to be 4ppm, 3ppm, and 12@ppm respectively.
Regression equatioof Ebastine is y = 19263x+1158nd y = 19946x+1095 Of Montelukast.
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INTRODUCTION

Ebastine

Ebastine which is mainly used for allergic rhinitis and chronic idiopathic urticaria is a
secondgeneration H1 receptor antagonist. The IUPAC name of Ebastinéditefrabutyl
phenyl}4-[4-(diphenylmethoxy) piperidinyl] butanl1-one. Its Moleculamweight is 469.66

and the Molecular formula is3@139NO;. It is soluble in methanol, chloroform, and DMSO

(>10 mg/ml) and Insoluble in water. The structure of Ebastine is shown in figure no.1.

Ebastine belongs to a class of piperidine derivative and sdféa be loneacting, non
sedating, secondgeneration histamine receptor antagonist that preferably binds to peripheral
H1 receptors It is metabolized to an active metabolite, carebastine. It has antihistaminic
activity along with antallergic activity ad prevents histamir@duced bronchoconstriction.

The side effects include seldarausing sedation or drowsinésd.

Montelukast

Montelukast is apotent leukotriene receptor antagonist (LTRA) which is used in the
treatment of asthma and to relieve syomps of seasonal allergie¥he IUPAC name of
Montelukast is (3S,7R\N-[(2,4-difluorophenyl)methyH11-hydroxy-7-methyl9,12-dioxo-4-
oxa1,8diazatricyclo[8.4.0.04tetradecal0,13diene13-carboxamide. Its Molecular weight
is 608.17 and Molecular Formula CzsH3sCINOsSiNa. It is soluble in DMSO (84mg/ml),
water (<1 mg/ml), and ethanol (<1 mg/ml) af@5The structure of Montelukast is shown in

figure no.2.

Montelukast involves the mechanism of blocking the action of the reeepiastriene D4 on

the vey specific cysteinyl leukotriene receptor CysLT1 in the lungs and bronchial tubes by
binding itself to it. This action reduces the bronchoconstriction caused by the leukotriene
receptor which in turn resulting in less inflammation. It does not interdbtather allergy
medications such as theophylline which is considered as the very specific locus of its
operation. It is specifically used in the maintenance of the treatment of asthma. The side
effects usually include less serious side effects like héadatomach pain, heartburn, upset
stomach, nausea, diarrhoea, tooth pain, tired feeling, fever, stuffy nose, sore throat, cough,

hoarseness, milchsh!??
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Fig. 1: Structure of ebastine. Fig. 2: Structure of montelukast.

MATERIAL S AND METHODS
Instruments used
The instruments used along with their make and model are depicted in Table No.1

Table no. 1: Instruments used in theresearch.

S. no | Name of instrument | Make Model Software
1 Hplc Waters Waters hplc 2965 | Empower2
2 | Weighingbalance Sartorius Bsa224scw N/a
3 | P"meter Labindia Ad102u N/a
4 Sonicator Bandelin Sonorex N/a
5 Centrifuge Thermoscientific | Sorvall legend xtr | N/a

Chemicals used
Chemicals or reagents used are distilled water, aceton@ntenonium acetatenethaol,

potassium dihydrogen phosphatehophosphoric acid are used

Working reference standards used:
1. Ebastine

2. Montelukast

HPLC method development
Method development for the estimation of Ebastine and Montelukast tablet dosage form was
initiated based onhe method development guidelines and literature review. Several trails

were conducted by varying the chromatographic parameters for optimization of the method.

Seletion of Buffer and Mobile phase

Development was started with a buffer which was usedEbastine and Montelukast (1ml
OPA+ Milli-Q water pH 2.2) and (0.01N potassium dihydrogen orthophosphate of 1.36gm
+900ml Milli-Q water pH 4.8). Mobile phase buffer: Acetonitrile (45:55) was findlizased
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on good retention timesystem suitable parametdike Plate count and Tailing factor were

within the limits.

Selection of HPLC column

Various HPLC column#aving nonpolar packing material like Hypersil BDS C18 (100 x
4.6mm, 5 um), Hypersil BDS C18 (250 x 4.6mm, 5 p@ltima C18 250 x 4.6 mmpbum)
Bond pa&k column (300x4.6mm, 10 um) can bged in this study. Out of these, Altima 250 x
4.6 mm, 5 m was finalized based on peak parameters like lietenime, peak shapend

peak tailing.

Optimized HPLC method

Chromatographic conditions

Column : Altima C18250 x 4.6 mm, Bm
Injectionvolume > 10pl

Wavelength : 252nm

Temperature 30 OC

Flow rate : 1.0ml/min

Preparation of buffer
1ml of OPA was taken in 1000 ml volumetric flask and make up to the mark withQMilli
water (pH 2.2)

Preparation of mobile phase

Mixture of OrthophosphoricAcid buffer and Acetonitrile are finalised toebused as Mobile
phase in this study. 0.1@PA solution which was previously prepared was taken along with
Acetonitrilein the ratio of 45:5%espectively.

Preparation of diluent

After series of trials with methanol, acetonitrile, water and potassiuntdmiggn phosphate
buffer in various ratios, Water and Acetonitrile was finalized to be taken as diluent in the
ratio of 50:50.
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Preparation of Ebastine and Montelukast standardstock solution (1000ppm)

Accurately Weighed 10mg of Ebastine and 10mg of Mlkiast working Standards are
transferred into 10ml clean dry volumetric flasks separately, add 3/4th volume of diluent and
sonicate for 30 minutes and make up to the mark of final volume with diluent.

Preparation of Ebastine and MontelukastWorkin g standard solution (100ppm)
From the above each stock solution, 1ml was pipetted out into a 10ml volumetric flask and

then make up to the final volume with diluent.

Preparation of sanple solution for 10mg of tablets (100ppm)

20 tablets were accurately weighadd the average weight of each tablet was calculated.
Further, the tablet powder weight equivalent to 10mg of Ebastine and 10mg of Montelukast
was transferred into a volumetric flask of 10ib. this, 7ml of diluent is added and sonicated

for 30 minutes. &rther, the volume is made up with diluent and filtered.

From the above filtered solution, 1ml was pipetted out into 10 ml volumetric flask and made

up to 10ml with diluent.

Procedure

Equilibrate the column fonot less than 60 minutes withobile phaseomposition at a flow

rate of 1.0ml/minute.

Separately inject 10uL of Blank (diluent), Standard solution (five injections), and Sample
solution into the chromatographic system. Further, record the chromatograms and measure

their peak responses.

Validation of Optimized method
The proposed method for the assay of Ebastine and Montelukast tablet dosage form was

subjected to validation to check its suitability for routine analysis

Linearity

Solutions are prepared such that 0.25ml, 0.8aEml, 1ml, 1.25m| 1.5ml from the Stock
solutions Ebastine and Montelukast are taken in 6 diffet@mil volumetric flasks and
diluted to 10ml with diluents to get 25ppm, 50ppm, 75ppm, 100ppm, 125ppm, 150ppm of
Ebastine and 25ppm, 50ppm, 75ppm, 100ppm, 125ppm, 150ppmndéiMicast.
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Inject 10uL of each Sample solution into the chromatographic system and record the

chromatograms and measure their peak responses.

Accuracy

Standard Preparation: (100Qopm Ebastine and 1000ppnMontelukast)

10mg of accurately weighed each of Eiiae and Montelukast working Standards were
transferred into 10ml clean dry volumetric flasks separately. To it 3/4th volume of diluent is

added, and sonicate for 30minutes and further makeup to the final volume with diluents

General Preparation of thespiked solution
From the above solutioriml of Ebastine solution and 1ml dflontelukast solution was
pipetted into 10mVolumetricflask each separatelgnd then made up the volumeita wtls

diluents.

Likewise 50% BOppm), 100% (10@pm), and 150% (150pm) spiked solutions were

prepared.

Precision
The precision of the method was determined by system precision and method precision using

100% standard and sample solutions.

U System precision
The system precision was established by injecting six replingetions of the standard

solution into the chromatographic system and the chromatograms were recorded.

U Method precision
Six assay samples of the drug product at 100% of the sample concentration were prepared
and injected into the chromatographic systerd the chromatograms were recorded.

The system and method precision were calculated by using formula

S (x, —x)
Z % RSD =¥x1oo
N —1 X

Where,
X = MeanN = No. of samplesS.D = Standard deviatio¥h RSD = Percent relative standard

deviation
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Degradation studies

U Oxidation

To 1 ml of stock solution of Ebastine and Montelukast, 1ml of 20% hydrogen peroxide
(H20,) was added separately. The solutions were kept for 30min°&t 6@r HPLC, the

resultant solutio was diluted to obtain 100ppmmo | uti on t o each separa
injected into the HPLC system. The chromatograms were recorded to determine the stability

of the sampl&"?!

U Acid degradation studies

To 1 ml of stock solutions of Ebastine and Montelukast, 1ml of 2N Hydrochéaid was
added and refluxed for 30mins at’60 The resultant solutiowas diluted to obtain 100ppm
and 100ppms ol uti on and E Ongetted ot Ithe tsystenTise resukant

chromatograms were recorded to determine the stability of the sémple

U Alkali degradation studies

To 1 ml of stock solution EbastirmadMontelukast, 1ml of 2N sodium hydroxide was added

and refluxed for 30mins at BD. The resultant solution was wliéd to obtain 100ppm
solution and 10c¢l o f ted iritcethe ayistenvte assess ltha stabittynof wa s

the sample and the chromatograms were recdfded

U Dry heat degradation studies

In this study, he standard drug solution was placed in an oven at 105°C for 6 fowry
heat degradation. Thresultantsolution was diluted t@btain100ppm and 100ppsolutiors
each andlL O ¢ | wer e i rHPlECcsysted. Thehronmatogram® were recorded to
determine the stability of the samji&

U Photo stability studies

The photochemical stability of Ebastine and Montelukast staslied by exposing the
100ppmsolution each sepately to UV Light by placing the beaker in UV Chamber for 1 day
or at 200Wathours/nf in photo stability chamber.

For HPLC, the resultant solutiovas diluted to obtain 100ppsolutions to each separately
and 10¢l sol uti ons odHPIleCasgstem. Wigercleromatogjamscweed i n
recorded to deterime the stability of the sampi&”
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U Neutral degradation studies

In this study,Stress testing under neutral conditions was studied by refluxing the Ebastine
and Montelukast drugs in water for 1unat a temperature of 8D. For HPLC, the resultant
solution was diluted t@btain100ppms ol ut i ons each separately

were ingcted into the HPLC systemh& chromatograms were recorded to deteenthe
stability of the samplé*!

RESULTS AND DISCUSSION
U System suitability
All the system suitability parameters arghin acceptanceange andound to besatisfacbry

as shown in Table No.Zig. 3 represents the typical chromatogram of Ebastine and
Montelukast.

Table no.2: System suitability studies of Ebastine and Montelukast method

. Acceptane criteria Acceptance criteria
S.no | Property Ebastine 0? Ebastine Montelukast of I\F/)Iontelukast
1 Retention Time(R) | 2.447min About 2.5min 3.447min About 3.5min
2 | Theoretical Plate(N] 8019 NLT 3000 10040 NLT 3000
3 | Tailing Factor(T) 1.37 NMT 2.0 1.33 NMT 2.0

N
uaor; 2
;

< 21

Montelukast -3 44+

010 A |
] B |
‘ | |\
000 gt
\\II|IIII|\III‘\III|IIII‘IIII‘IIII‘\III‘IIII‘III\‘IIII'III\'
050 100 150 200 250 300 350 400 450 500 550 600
Minutes
Fig. 3: Typical chromatogram of Ebastineand Montelukast.
Linearity

Six Linear concentrations ranging from-250ppm of each of Ebastine and Montelukast are
prepared and injected in seri@he summary of them are represented in Table NEha.
resultant chromatagms ae observed in fig4.
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Table no. 3: Linearity data of Ebastineand Montelukast method.

S o Concentration of Response Concentration of Response
' Ebastine (ppm) P Montelukast (ppm) P
1 0 0 0 0
2 25 478732 25 533631
3 50 956442 50 987156
4 75 1501069 75 14673%
5 100 1885033 100 1976938
6 125 2386656 125 2503069
7 150 2913242 150 3011189
Standard Error 23480.86 16455.44
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Fig. 4: Linearity Chromatograms of Ebastine (25150ppm) and Montelukast (25

150ppm).

Regression equations of Ebastarel Montelukast are found to be,

y =19263x +1150 and

y = 19946x + 1095
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The linearity graph of Ebastine is represented in Graph No.1 and the linearity graph of

Montelukast is represented in Graph No. 2.

Linearity Curve Of Ebastine
3500000 -
3000000 -
@ 2500000 -
=
g 2000000 y=19263x+ 1150
@ 1500000 R*=0.9991
& 1000000
500000
0 I I I 1
0 50 100 150 200
Concentration (ppm)
Graph no. 1: Linearity curve of ebastine.
Linearity Curve Of
3000000 -+
4]
W
g
2. 2000000 y = 19946x+ 1095.9
e RZ=0.9996
1000000
O T T I 1
0 50 100 150 200
Concentration (ppm)

Graph no. 2: Linearity curve of montelukast.

Acceptancecriteria: The correlation coefficient of Ebasé and Montelukast shoulse NLT
0.999and 0.999 respectively.

U Method precision
Intraday precision (Repeatability): Intraday Precision was performday injecting six

determinations of Ebastine and Montelukaisti % RSD for Ebastine amdontelukast were
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found to be satisfactorgs reresented in Table No.4. The resultant chromatograraes

represented in the ficp.

Table no. 4: Repeatability Results for Ebastine and Montelukast

S.no Ebastine | Montelukast
1 1868712 1958452
2 1870107 1957170
3 1865840 1952368
4 1870800 1959570
5 1865343 1953581
6 1859653 1952026
Mean 1866743 1955528
Std.Dev 4115.7 3274.9
%RSD 0.2 0.2
o g
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2 420 i g
] 5]
0 10~: | I' |gl'
A | 1 EII
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000 e J A\ z
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Fig. 5: Repeataility Results for Ebastine and Montelukast (6 Determinations)
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Acceptance Criteriat %0RSD for Ebastie and Montelukast shoultee NMT 2.0%.

Inter day precision: Inter day precision was performd&y injecting six determinations of
Ebastine and Montelukagiithin 24 hour time lag and the 9RSD Obtained for Ebastine én
Montelukast were found to be satisfactag represented in Table No.Bhe resultant

chromatogramsf Ebastine and Montelukast are representeherfig. 6.
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Fig. 6:

determinations).

Table no. 5: Inter day precision resultsfor Ebastineand Montelukast.
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Inter Day precision Chromatogram of Ebastine and Montelukast (6
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S.no Ebastine | Montelukast
1 1882066 1969276
2 1884258 1968976
3 1892454 1957538
4 1885947 1968679
5 1875138 1962743
6 1882066 1967355

Mean | 1883653 1965761

S.D 5176.8 4700.5

%RSD 0.3 0.2

Vol 9, Issue 10, 2020.




Kuna et al.

World Journal of Pharmaceutical Research

S.no Ebastine Montelukast
1 1882066 1969276
2 1884258 1968976
3 1892454 1957538
4 1885947 1968679
5 1875128 1962743
6 1882066 1967355
7 1868712 1958452
8 1870107 1957170
9 1865840 1952368
10 1870800 1959570
11 1865343 1953581
12 1859653 1952026
Mean 1875198 1960645
S.D 10015.47 6593.80

%RSD 0.5 0.3

Acceptance Criteriaz The % RSD for Ebaste and Montelukast should be NNZI0%. The
cumulative (12 determitians) %RSD of Inter and Intrday precision should not be more
than 2.0%.

U Accuracy
The drug solutions were taken in three concentrations of 50%, 100%, and 150% were injected
in a triplicate manner and the amount Recovered and % Recovery was displdydile

No.6. The resulting chromatogram graphs at ¢hcencentrations are displayedig. 7.

Table no. 6: Summary of accuracy resultsfor Ebastine and Montelukast

S o Sample Concentration (%) Mea}n _Recovery %. RSD of
' (ppm) of triplicate (%) | triplicate
1 Ebastine 50 101.07 0.07

100 98.93 0.33
150 99.81 0.30
2 Montelukast 50 100.8 0.08
100 99.63 0.74
150 98.64 0.52
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150% Accuracy
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Fig. 7: Accuracy Results of Ebastine andMontelukast at 3 Concentrations

Acceptance Criteria: The % recovery of Ebastine and Montelukast in three different
concentrationg50%, 100%, and 150&houldbe within 98102%.The % RSD of Ebastine

and Montelukast for each determination should be N\WDPo.
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