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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 through Altima 250mm x 4.6 mm, 5µm. 

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 

1ml/min. 0.1% Ortho phosphoric acid (OPA) solution is the buffer 

used in this method. The temperature was maintained at 30°C and the 

Optimized wavelength for Ebastine and Montelukast was 252 nm. The 

retention time of Ebastine was found to be 2.447 and that of 

Montelukast was 3.436 minutes respectively. Percent relative standard 

deviation (%RSD) of Ebastine and Montelukast was found to be within 

the acceptance (<2.0%). Percent assay 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 and Montelukast were found to be 4ppm, 3ppm, and 12ppm, 8ppm respectively. 

Regression equation of Ebastine is y = 19263x+1150, and 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 

second-generation H1 receptor antagonist. The IUPAC name of Ebastine is 1-(4-tetra-butyl 

phenyl)-4-[4-(diphenylmethoxy) piperidin1-yl] butan-1-one. Its Molecular weight is 469.66 

and the Molecular formula is C32H39NO2. 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 is found to be long-acting, non-

sedating, second-generation histamine receptor antagonist that preferably binds to peripheral 

H1 receptors. It is metabolized to an active metabolite, carebastine. It has antihistaminic 

activity along with anti-allergic activity and prevents histamine-induced bronchoconstriction. 

The side effects include seldom causing sedation or drowsiness.
[1,3]

 

 

Montelukast 

Montelukast is a potent leukotriene receptor antagonist (LTRA) which is used in the 

treatment of asthma and to relieve symptoms of seasonal allergies. The IUPAC name of 

Montelukast is (3S,7R)-N-[(2,4-difluorophenyl)methyl]-11-hydroxy-7-methyl-9,12-dioxo-4-

oxa-1,8diazatricyclo[8.4.0.0³,
3
]tetradeca-10,13-diene-13-carboxamide. Its Molecular weight 

is 608.17 and Molecular Formula is C35H35ClNO3SÅNa. It is soluble in DMSO (84mg/ml), 

water (<1 mg/ml), and ethanol (<1 mg/ml) at 25
0
C. The structure of Montelukast is shown in 

figure no.2. 

 

Montelukast involves the mechanism of blocking the action of the receptor-leukotriene D4 on 

the very 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 interact with other 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 headache, stomach pain, heartburn, upset 

stomach, nausea, diarrhoea, tooth pain, tired feeling, fever, stuffy nose, sore throat, cough, 

hoarseness, mild rash.
[2,4]
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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 the research. 

S. no Name of instrument Make Model Software 

1 Hplc Waters Waters hplc 2965 Empower2 

2 Weighing balance Sartorius Bsa224s-cw N/a 

3 P
h
 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, acetonitrile, ammonium acetate, methanol, 

potassium dihydrogen phosphate, orthophosphoric 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 on the method development guidelines and literature review. Several trails 

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

 

Selection of Buffer and Mobile phase 

Development was started with a buffer which was used for Ebastine 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 finalized based 
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on good retention time, system suitable parameters like Plate count and Tailing factor were 

within the limits. 

 

Selection of HPLC column 

Various HPLC columns having non-polar packing material like Hypersil BDS C18 (100 x 

4.6mm, 5 µm), Hypersil BDS C18 (250 x 4.6mm, 5 µm), (Altima C18 250 x 4.6 mm, 5µm) 

Bond pack column (300x4.6mm, 10 µm) can be used in this study. Out of these, Altima 250 x 

4.6 mm, 5 µm was finalized based on peak parameters like retention time, peak shape, and 

peak tailing. 

 

Optimized HPLC method 

Chromatographic conditions 

Column : Altima C18 250 x 4.6 mm, 5mm 

Injection volume : 10µl 

Wavelength : 252nm 

Temperature : 30 □C 

Flow rate : 1.0ml/min 

 

Preparation of buffer  

1ml of OPA was taken in 1000 ml volumetric flask and make up to the mark with Milli-Q 

water (pH 2.2). 

 

Preparation of mobile phase 

Mixture of Orthophosphoric Acid buffer and Acetonitrile are finalised to be used as Mobile 

phase in this study. 0.1% OPA solution which was previously prepared was taken along with 

Acetonitrile in the ratio of 45:55 respectively. 

 

Preparation of diluent 

After series of trials with methanol, acetonitrile, water and potassium dihydrogen 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 standard stock solution (1000ppm) 

Accurately Weighed 10mg of Ebastine and 10mg of Montelukast 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 Montelukast Workin 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 sample solution for 10mg of tablets (100ppm) 

20 tablets were accurately weighed and 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 10ml. To this, 7ml of diluent is added and sonicated 

for 30 minutes. Further, 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 for not less than 60 minutes with mobile phase composition 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, 0.5ml, 0.75ml, 1ml, 1.25ml, 1.5ml from the Stock 

solutions Ebastine and Montelukast are taken in 6 different 10ml volumetric flasks and 

diluted to 10ml with diluents to get 25ppm, 50ppm, 75ppm, 100ppm, 125ppm, 150ppm of 

Ebastine and 25ppm, 50ppm, 75ppm, 100ppm, 125ppm, 150ppm of Montelukast. 
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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: (1000ppm Ebastine and 1000ppm Montelukast) 

10mg of accurately weighed each of Ebastine 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 the spiked solution 

From the above solution, 1ml of Ebastine solution and 1ml of Montelukast solution was 

pipetted into 10ml volumetric flask each separately and then made up the volume to itôs with 

diluents. 

 

Likewise 50% (50ppm), 100% (100ppm), and 150% (150ppm) spiked solutions were 

prepared. 

 

Precision 

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

100% standard and sample solutions.  

 

ü System precision 

The system precision was established by injecting six replicate injections of the standard 

solution into the chromatographic system and the chromatograms were recorded. 

 

ü Method precision 

Six assay samples of the drug product at 100% of the sample concentration were prepared 

and injected into the chromatographic system and the chromatograms were recorded. 

The system and method precision were calculated by using formula 

   

 

Where,      

 = Mean, N = No. of samples, S.D = Standard deviation, % RSD = Percent relative standard 

deviation 
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Degradation studies 

ü Oxidation 

To 1 ml of stock solution of Ebastine and Montelukast, 1ml of 20% hydrogen peroxide 

(H2O2) was added separately. The solutions were kept for 30min at 60
o
C. For HPLC, the 

resultant solution was diluted to obtain 100ppm solution to each separately and 10ɛl were 

injected into the HPLC system. The chromatograms were recorded to determine the stability 

of the sample.
[4,5]

 

 

ü Acid degradation studies 

To 1 ml of stock solutions of Ebastine and Montelukast, 1ml of 2N Hydrochloric acid was 

added and refluxed for 30mins at 60
o
C. The resultant solution was diluted to obtain 100ppm 

and 100ppm solution and 10ɛl solutions were injected into the system. The resultant 

chromatograms were recorded to determine the stability of the sample.
[4,5]

 

 

ü Alkali degradation studies 

To 1 ml of stock solution Ebastine and Montelukast, 1ml of 2N sodium hydroxide was added 

and refluxed for 30mins at 60
o
C. The resultant solution was diluted to obtain 100ppm 

solution and 10ɛl of the above solution was injected into the system to assess the stability of 

the sample and the chromatograms were recorded.
[4,5]

 

 

ü Dry heat degradation studies 

In this study, the standard drug solution was placed in an oven at 105°C for 6 hours for dry 

heat degradation. The resultant solution was diluted to obtain 100ppm and 100ppm solutions 

each and 10ɛl were injected into the HPLC system. The chromatograms were recorded to 

determine the stability of the sample.
[4,5]

 

 

ü Photo stability studies 

The photochemical stability of Ebastine and Montelukast was studied by exposing the 

100ppm solution each separately to UV Light by placing the beaker in UV Chamber for 1 day 

or at 200Watt-hours/m
2
 in photo stability chamber.  

 

For HPLC, the resultant solution was diluted to obtain 100ppm solutions to each separately 

and 10ɛl solutions of each were injected into the HPLC system. The chromatograms were 

recorded to determine the stability of the sample.
[4,5]
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ü Neutral degradation studies 

In this study, Stress testing under neutral conditions was studied by refluxing the Ebastine 

and Montelukast drugs in water for 1 hour at a temperature of 60
o
C. For HPLC, the resultant 

solution was diluted to obtain 100ppm solutions each separately and 10ɛl solutions of each 

were injected into the HPLC system. The chromatograms were recorded to determine the 

stability of the sample.
[4,5]

 

 

RESULTS AND DISCUSSION 

ü System suitability  

All the system suitability parameters are within acceptance range and found to be satisfactory 

as shown in Table No.2. Fig. 3 represents the typical chromatogram of Ebastine and 

Montelukast. 

 

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

S.no Property Ebastine 
Acceptance criteria 

of Ebastine 
Montelukast 

Acceptance criteria 

of Montelukast 

1 Retention Time(RT) 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 

 

 
Fig. 3: Typical chromatogram of Ebastine and Montelukast. 

 

Linearity  

Six Linear concentrations ranging from 25-150ppm of each of Ebastine and Montelukast are 

prepared and injected in series. The summary of them are represented in Table No.3. The 

resultant chromatograms are observed in fig. 4. 
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Table no. 3: Linearity data of Ebastine and Montelukast method. 

S.no 
Concentration of 

Ebastine (ppm) 
Response 

Concentration of 

Montelukast (ppm) 
Response 

1 0 0 0 0 

2 25 478732 25 533631 

3 50 956442 50 987156 

4 75 1501069 75 1467357 

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 (25-150ppm) and Montelukast (25-

150ppm). 

 

Regression equations of Ebastine and 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. 

 

 

Graph no. 1: Linearity curve of ebastine. 

 

 

Graph no. 2: Linearity curve of montelukast. 

 

Acceptance criteria : The correlation coefficient of Ebastine and Montelukast should be NLT 

0.999 and 0.999 respectively. 

 

ü Method precision 

Intraday precision (Repeatability): Intraday Precision was performed by injecting six 

determinations of Ebastine and Montelukast and % RSD for Ebastine and Montelukast were 
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found to be satisfactory as represented in Table No.4. The resultant chromatograms are 

represented in the fig. 5. 

 

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 

 

 

 

 



www.wjpr.net                                 Vol 9, Issue 10, 2020. 

Kuna et al.                                                             World Journal of Pharmaceutical Research 

1027 

 

 

 

 

 

 

 

Fig. 5: Repeatability Results for Ebastine and Montelukast (6 Determinations). 
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Acceptance Criteria: %RSD for Ebastine and Montelukast should be NMT 2.0%. 

 

Inter day precision: Inter day precision was performed by injecting six determinations of 

Ebastine and Montelukast within 24 hour time lag and the % RSD Obtained for Ebastine and 

Montelukast were found to be satisfactory as represented in Table No.5. The resultant 

chromatograms of Ebastine and Montelukast are represented in the fig. 6. 
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Fig. 6: Inter Day precision Chromatogram of Ebastine and Montelukast (6 

determinations). 

 

Table no. 5: Inter day precision results for Ebastine and Montelukast. 

S.no Ebastine Montelukast 

1 1882066 1969276 

2 1884258 1968976 

3 1892454 1957538 

4 1885947 1968679 

5 1875128 1962743 

6 1882066 1967355 

Mean 1883653 1965761 

S.D 5176.8 4700.5 

%RSD 0.3 0.2 
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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 Criteria: The % RSD for Ebastine and Montelukast should be NMT 2.0%. The 

cumulative (12 determinations) %RSD of Inter and Intra-day precision should not be more 

than 2.0%. 

 

ü 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 displayed in Table 

No.6. The resulting chromatogram graphs at three concentrations are displayed in fig. 7. 

 

Table no. 6: Summary of accuracy results for Ebastine and Montelukast. 

S. no Sample 
Concentration (%) 

(ppm) 

Mean Recovery 

of triplicate (%)  

% RSD of 

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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50% Accuracy 
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100% Accuracy 
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150% Accuracy 

 

 

 

 

 

 

Fig. 7: Accuracy Results of Ebastine and Montelukast at 3 Concentrations. 

 

Acceptance Criteria: The % recovery of Ebastine and Montelukast in three different 

concentrations (50%, 100%, and 150%) should be within 98-102%. The % RSD of Ebastine 

and Montelukast for each determination should be NMT 2.0%. 


