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ABSTRACT

A simple spectrophotometric method has been developed for simultaneous estimation of Montelukast Sodium
and Ebastine from tablet dosage form. Absorbance correction method in which absorbance is measured at
two wavelengths, 345 nm at which Ebastine has no absorbance and 253 nm at which both the drugs have
considerable absorbance. This method was found linear between the range of 5-25 ug/ml for Montelukast Sodium
and Ebastine. The accuracy and precision were determined and found to comply with ICH guidelines. This method
showed good reproducibility and recovery with % RSD in the desired range. The method was found to be rapid,
specific, precise and accurate and can be successfully applied for the routine analysis of Montelukast Sodium and

Ebastine in their combined tablet dosage form.

Keywords: Montelukast Sodium, Ebastine, Absorbance correction method.

Montelukast Sodium(MNKT) chemically,
(S, E)-2-(1-((1-(3-(2-(7-chloroquinolin-2-yl)
vinyl)phenyl)3-(2-(2-hydroxypropan-2-yl)
phenyl)propylthio)methyl)cyclopropyl) ace-
tic acid'? is a Cysteinyl leukotriene receptor
antagonist (LTRA) used for the mainte-
nance treatment of asthma and to relieve
symptoms of seasonal allergies.’™ Litera-
ture survey reveals that assay of Montelu-
kast Sodium in bulk and tablet dosage form
is official in Indian Pharmacopoeia 2010.°
Ebastine (EBA), chemically, 4-(4-benzhy-
dryloxy-1-piperidyl)-1-(4-tert-butylphenyl)
butan-1-one is a non-sedating H, antihis-
tamine.” Assay of Ebastine in bulk form
is official in British Pharmacopoeia.® Lit-
erature survey reveals that analytical meth-
ods, including U.V. spectrophotometer, and
HPLC methods, are available for the detet-
mination of Montelukast in pharmaceuti-
cal dosage forms. The analytical methods

reported for estimation of MNKT and EBA
alone and with other drug combination
are UV spectrophotometry,”"” HPLC,"®*
HPLC/PDA,” LC-MS* and HPTLC**
methods. The combination of Montelukast

sodium and Ebastine has recently been
introduced into the market. However, so
far, no method was reported for the simul-
taneous estimation of Montelukast sodium
and Ebastine, in combination. The pro-
posed method is rapid, simple, accurate,
and reproducible, and can be successfully
employed in the routine analysis of both
these drugs simultaneously, in tablet dosage
form. The proposed method is optimized
and validated as per the ICH guidelines.”
In the present work, a successful attempt
has been made to estimate both these drugs
simultaneously using Simultaneous Equa-
tion and Absorbance Correction method
by UV spectrophotometer. This study
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attempts to useful for routine quality control of Monte-
lukast sodium and Ebastine in pharmaceutical formula-
tion. Structures of both the drugs (MNKT and EBA)
are shown in (Figure 1).

MATERIALS AND METHOD

Instruments

Instrument used was an UV-Visible double beam spec-
trophotometer, make: SHIMADZU (model UV-1800)
with a pair of 1 cm matched quartz cells. All weighing
was done on analytical balance mettler toledo.

Reagents and chemicals

A pure drug MNKT was obtained as gift sample from
Alembic Pharmaceuticals, Vadodara and EBA was pro-
cured as gift sample from Kivi labs Pvt, Baroda. Metha-
nol AR was used as solvent. Calibrated glasswares were
used throughout the work.

Marketed formulation

The marketed formulation studied was Ebast-M tablets
manufactured by Micro labs Pvt Itd. Each tablet contains
10 mg Montelukast sodium and 10 mg Ebastine.

Preparation of standard stock solution

Accurately weighed quantity of MNKT (10 mg) and
EBA (10 mg) were transferred to two separate 100 ml
volumetric flasks, dissolved in little amount of methanol
and diluted to the mark with methanol (stock solutions:
100 pg/ml of MNKT and EBA).

Preparation of working standard solution

15 pug/ml of MNKT and EBA solution was prepared by
diluting 1.5 ml of stock solution to 10 ml with methanol.

MONTELUKAST SODIUM

Figure 1: Chemical structures of the analytes

Absorbance correction method

Absorbance correction method uses the absorbances
at two selected wavelengths, one at Amax of one drug
where other drug also shows considerable absorbance
and other being the wavelength at which the first drug
has practically nil absorbance. From the stock solutions,
working standard solutions of MNKT and EBA (15pg/
ml) were prepared by appropriate dilution and were
scanned in the entire UV range to determine the suitable
wavelengths. MNKT and EBA have Amax at 345 nm and
253 nm respectively. Both the drugs were found to have
considerable absorbance at 253 nm while at 345 nm only
MNKT has absorbance. The wavelengths selected for
analysis were 253 nm and 345 nm for EBA and MNKT
respectively as shown in (Figure 2). A series of standard
solutions ranging from 5-25 pg/ml of MNKT and EBA
were prepared separately and the absorbances of solu-
tions were measured at 253 nm and 345 nm. A calibra-
tion curve was prepared by plotting absorbance versus
corresponding concentration of drug, The concentration
of two drugs in sample solution was calculated by using
following equations:

Comer =AM/ 80 1)
c - D P 2)
EBA
Ay,

Where, A, and A, are the absorbances of mixture at 345
nm and 253 nm respectively,

a_ and a_, are absorptivities of MNKT at 345 nm and
253 nm respectively,

a, is absorptivity of EBA at 253 nm,

C, ey 18 concentration of MNKT,

C,;, 1s concentration of EBA.

Assay of tablet formulation by Absorbance Correction
method:

S

EBASTINE
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Ten tablets were weighed and crushed to obtain a fine
powder. An accurately weighed tablet powder equiva-
lent to about 10 mg of MNKT and 10 mg of EBA
was transferred to 100 ml volumetric flask and dis-
solved in 50 ml of methanol. The volume was made
up to the mark using methanol as solvent. The result-
ing solution was filtered through Whatmann filter
paper and 1.5 ml of this filtrate was appropriately
diluted to get concentration of 15 pg/ml of MNKT
and 15 pg/ml of AF. Absotbance of sample solu-
tions was measured at 345 nm and 253 nm and the
concentration of two drugs in the sample were deter-
mined using Equations (1) and (2).

RESULTS AND DISCUSSION

The proposed methods were validated as per ICH
guideline. The plot of absorbances versus respective
concentrations of MNKT and EBA were found to be
linear in the concentration range of 5-25 pg/ml for both
drugs with correlation coefficient 0.9993 at 345 nm and
0.9999 at 253 nm for Absorbance correction method.
Precision was calculated as interday and intraday varia-

tions and % RSD was found to be less than 2 for both
the drugs shown in Table 1 and Table 2. The accuracy
of method was determined at 80, 100 and 120 % level.
The % recovery ranges from 98.91 to 100.33 for this
method as shown in Table 3. The % RSD of rugged-
ness for MNKT ranges from 0.32 to 1.02%, at 253 nm
it was found to be 0.29 to 1.91% and 0.41 to 0.90% for
MNKT and EBA respectively. Results for all validation
parameters are presented in (Table 1, 2 and 3). The two
methods can be successfully used for simultaneous esti-
mation of MNKT and EBA in their combined tablet
dosage form. Marketed tablets were analyzed and results
obtained were in the range of 98-102 % ( Table 3).

CONCLUSION

The proposed method give accurate and precise results
for determination of MNKT and EBA in marketed for-
mulation (tablet) without prior separation and are casily
applied for routine analysis. The most striking feature of
both the method is its simplicity and rapidity. Method
validation has been demonstrated by variety of tests
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Figure 2: Overlain spectra of MNKT and EBA for Absorbance Correction Method in methanol
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for linearity, accuracy, precision and ruggedness. The
developed method has several advantages, as they are
simple, accurate and precise. The proposed method was
successfully applied to determination of these drugs in
commercial tablets.
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Table 1. Validation Parameters for Absorbance

Correction Method

PARAMETERS MNKT EBA
345 253 253
Linearity range 5-25 pg/mi
Correlation 0.9993 0.9989 0.9999
Coefficient
Precision % RSD
Repeatability 2.00 0.510 1.00
Intraday 0.18- 0.48-1.16% 0.24-
1.43% 0.52%
Interday 0.23- 0.50-0.95% 0.45-
0.82% 0.93%
% Recovery 98.91-99.66% 99.38-
100.33%
Ruggedness 0.29- 0.50-1.16% 0.14-
1.91% 0.90%
able 2. Recovery studies
Name of Amount of Drug AC
Drug Added (ug/ml)  o,Recovery* SD
MNKT 5 99.45 0.05
EBA 99.38 0.005
MNKT 0 99.6 0.047
EBA 99.96 0.035
MNKT 5 98.91 0.072
EBA 100.3 0.049

Table 3. RESULTS OF SIMULTANEOUS ESTIMATION

OF MNKT AND EBA IN MARKETED FORMULATION.

%of label claim*

mg/tablet
Method = +S.D.
MNKT EBA MNKT EBA
Method
I(AC) 10 10 99.75+0.04  99.89+0.02

REFERENCES

1.

20.

21.

22.

23.

In-process Revision Pharmacopeial Forum The United States Pharmacopeial
Convention. 2010; 36(1).

The merck index. 14" ed. Merck Research laboratories. 2006; P. 591,1081.
Rang HP, Dale MM, Ritter JN, Moore PK. Pharmacology. 6" ed. Churchill
Livingstone. Elsevier Science Ltd. 2008; p. 361-63.

Satoskar RS, Bhandarkar SD. Pharmacology and Pharmacotherapeutics.
20" ed. Popular prakashan. 2008; P.357-58.

Tripathi KD. Essential of medical pharmacology. 6" ed. Jaypee Brothers Ltd.
2008; P.222-23.

Indian Pharmacopoiea, Controller of Publication, Govt. of India, Ministry of
Health and Family Welfare, New Delhi. 2010; Vol. 2: 1704-06.
http://www.chemicalbook.com/ProductChemicalPropertiesCB8271800_
EN.htm

British Pharmacopoiea, HMSO Publication: London. 2009; Vol. 1: 735.
Patel DJ, Patel SA, Patel SK. Simultaneous determination of Montelukast
sodium and Bambuterol hydrochloride in tablet dosage form by ultraviolet
spectrophotometry (Dual wavelength method). Int. J. Pharm. and Biomed.
Res. 2010; 1(3): 71-75.

Pawar V, Pai1 S and Roa GK. Development and Validation of UV
Spectrophotometric Method for Simultaneous Estimation of Montelukast
Sodium and Bambuterol Hydrochloride in Bulk and Tablet Dosage
Formulation. J. Pharm. Sci. 2008; 1(2): 152-58.

Kamyar P, Zahra MK, Alireza G, et al. Spectrophotometric Determination Of
Cetirizine And Montelukast In Prepared Formulations. Int. J. Pharmacy and
Pharm. Sci. 2011; 3(2): 128-30.

Chavda RS, Vaghela JP, Patel PB, Shah JS. uv spectrophotometic methods
for simultaneous estimation of montelukast sodium and desloratadinein
combined tablet dosage form. Pharm. Anal. & Quality Assurance. 2012;
412-16.

Patel SV, Patel GF, Pipaliya SG. Development and validation of derivative
spectroscopic method for simultaneous estimation of montelukast sodium
and desloratadine in bulk and combined dosage form. Pharm Anal. & Quality
Assurance. 2012

Patel NK and Pancholi SS. Spectrophotometric Determination of Montelukast
Sodium and Levocetirizine Dihydrochloride in Tablet Dosage Form by AUC
Curve Method. Der Pharma Chemica. 2011; 3 (5): 135-40.

Patel PG, Vaghela VM, Rathi SG, Rajgor NB and Bhaskar VH. Derivative
spectrophotometry method for simultaneous estimation of rupatadine and
montelukast in their combined dosage form. Pharm analysis. 2009; 1(4):
354-58.

Soni L.K, Narsinghani T, Saxena C. Development and validation of UV
Spectrophotometric assay protocol for simultaneous estimation of Ebastine
and Phenylephrine Hydrochloride in tablet dosage form using simultaneous
equation method. Int. J. ChemTech Res. 2011; 3(4): 1918-25.

Wagh RS, Hajare RA, Tated A and Chandewar AV. Absorption correction
method and simultaneous equation method for the simultaneous estimation
of ebastine and phenylephrine hydrochloride in bulk and in combined tablet
dosage form. Int. J. Res. Pharm. Chem. 2011; 1(4): 812-18.

Singh RM, Saini PK, Mathur SC, Singh GN, and Lal B. Development and
Validation of a RP-HPLC Method for Estimation of Montelukast Sodium in
Bulk and in Tablet Dosage Form. Ind. J. Pharm Sci. 2010; 72(2): 235-37.
Patil S, Pore YV, Kuchekar BS, Mane A, and Khire VG. Determination of
Montelukast Sodium and Bambuterol Hydrochloride in Tablets using RP
HPLC. Ind. J. Pharm. Sci. 2009; 71(1): 58-61.

Ravisankar M, uthirapathy S, Thangadurai A, and Dhanapal K. simultaneous
estimation of Fexofenadine hydrocloride and Montelukast Sodium in bulk
drug and marketed formulation by RP-HPLC method. Int. Res. J. Pharm.
2012; 3(4): 356-59.

Eswarudua MM, Junapudia S, charya TN. RP-HPLC Method Development
and Validation for Simultaneous Estimation of Montelukast Sodium and
Levocetirizine Dihydrochloride in Tablet Dosage Form. Int. J. Pharma world
Res. 2011; 2(4): 1-18.

Radhakrishna T, Narasaraju A , Ramakrishna M , Satyanarayana A.
Simultaneous determination of montelukast and loratadine by HPLC and
derivative spectrophotometric methods. J. Pharm. Biomed. Anal. 2003; 31:
359-68.

Wagh RS, Hajare RA, Tated AG, Gadbail PA, Khan RA, Kayal SD. Method
development and validation for simultaneous estimation of Ebastine and

20 Indian Journal of Pharmaceutical Education and Research | Vol 48 | Issue 2 | Apr-Jun, 2014



24.

25.

26.

27.

Nikita et.al.: Spectrophotometric Method For Montelukast Sodium and Ebastine

Phenylephrine hydrochloride in tablet formulation by RP-HPLC. Int. J.
Pharm. Res. and Dev. 2011; 3(7): 214-20.

Prabu S.L., Dinesh C, Shirwaikar A, and Shirwaikar A. Determination of
Ebastine in Pharmaceutical Formulations by HPLC. Ind. J. Pharm. Sci. 2008;
70(3): 406-07.

Chabukswar AR, Choudhari VP, Jagdale SC, Sharma SN, Bari NA, Pagare
BD. Simultaneous Estimation of Montelukast Sodium and Fexofenadine HCL
in Pharmaceutical Formulation by RP-LCPDA. Int. J. Pharma Sci. and Res.
2012; 2(1): 241-48.

Kang W, Liu KH, Ryu JY, and Shin JG. Simultaneous determination of
ebastine and its three metabolites in plasma using liquid chromatography-
tandem mass spectrometry. J. Chrom. B. 2004; 813: 75-80.

Suparna ST, Snehal JM, Atul SR, Ajinkya RN, Lohidasan S., and Kakasaheb
RM. Method Development and Validation for the Simultaneous determination

28.

29.

30.

of Fexofenadine Hydrochloride and Montelukast Sodium in Drug Formulation
Using Normal Phase High-Performance Thin-Layer Chromatography.
Analytical Chem. 2012.

Rathore AS, Sathiyanarayanan L, and Mahadik KR. Development of
Validated HPLC and HPTLC Methods for Simultaneous Determination of
Levocetirizine Dihydrochloride and Montelukast Sodium in Bulk Drug and
Pharmaceutical Dosage Form. Pharm. Analytica Acta. 2010.

Rote, Ambadas, Niphade, Vaishali. determination of montelukast sodium and
levocetirizine dihydrochloride in combined tablet dosage form by hptic and
first-derivative spectrophotometry. J. Liq. Chrom. & Related Technol. 2011;
34(3): 155-67.

ICH, Q2 (R1): Validation of Analytical Procedures: Text and Methodology,
Geneva. 2005.

Indian Journal of Pharmaceutical Education and Research | Vol 48 | Issue 2 | Apr-Jun, 2014 91





