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Abstract: A new, rapid, precise, selective and sensitive  UV spectroscopy method is developed 
for the simultaneous estimation of montelukast sodium and olopatadine hydrochloride in 
combined dosage form. In the developed method, absorbance was measured at 283 nm (λ max 

of montelukast sodium)  and 299 nm (λ max of olopatadine hydrochloride). The drugs obeyed 
the Beer’s law in the concentration range of 2-14 µg/ml and 1-7 µg/ml respectively for 
montelukast sodium and olopatadine hydrochloride. Accuracy of the method was determined 
by recovery studies and was found to be 100.01 % and 100.25 % for montelukast sodium and 
olopatadine hydrochloride respectively. The developed method is simple, precise, rapid and 
selective. It can be used for routine analysis of both drugs in bulk as well as in pharmaceutical 
formulations. 

Keywords: Simultaneous Equation Method, Montelukast sodium, Olopatadine hydrochloride, 
Validation. 
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INTRODUCTION 

Montelukast sodium[1] is chemically 1-[[[(1R)-1-[3-(1E)-2-(7-chloro-2-quinolinyl) 
ethenyl]phenyl]-3-[2-(1-hydroxy-1.-methylethyl)phenyl]propyl]thio]-methyl]- 
cyclopropaneacetic acid, monosodium salt. Selectively antagonist leukotriene D4(LTD4), at the 
cysteinyl leukotriene receptor, cys LT1 ,in the human airway montelukast inhibit action of LTD4 
at the cyst1 receptor, preventing airway edema, smooth muscle contraction and enhance 
secretion of thick viscous mucous. 

Olopatadine hydrochloride[2] is chemically 2-[(2Z)-2-[3-(dimethylamino)propylidene]-9-
oxatricyclo[9.4.0.0{3,8}]pentadeca-1(11),3(8),4,6,12,14-hexaen-5-yl]acetic acid. It is a selective 
histamine H1 antagonist that binds to the histamine H1 receptor. This blocks the action of 
endogenous histamine, which subsequently leads to temporary relief of the negative symptoms 
brought on by histamine. Olopatadine is devoid of effects on alpha-adrenergic, dopamine and 
muscarnic type 1 and 2 receptors[3-4]. 

A literature survey[5-12]  regarding quantitative analysis of these drugs revealed that there were 
several analytical methods for montelukast sodium using extractive spectrophotometry, HPLC 
and HPTLC,  RP-HPLC. Extractive spectrophotometry, RP-HPLC, HPTLC  methods have been 
reported for estimation of olopatadine hydrochloride. There is only first order derivative 
spectroscopic method  is reported for the estimation of montelukast sodium. So in present 
study simple, sensitive, specific, accurate and precise spectroscopic method is described for the 
estimation of these two drugs in combined dosage forms. 

MATERIAL AND METHOD: 

MATERIAL 

Apparatus: Instrument used was an UV-Visible double beam spectrophotometer, shimadzu 
(model UV-1800) with a pair of 1 cm matched quartz cells. 

 Reagents and Chemicals: Montelukast sodium was kindly supplied as a gift sample from Cipla 
Ltd. Solan (India). Olopatadine hydrochloride was kindly supplied as a gift samples from Sun 
Pharma Ltd, Sikkim (India). 

METHOD 

Preparation of Standard Solution:[13-15] The standard stock solution of Montelukast sodium and 
Olopatadine hydrochloride was prepared by dissolving 10 mg of each API in 10 ml of different 
volumetric flask with distilled water to produce 10 mg/ml of each solution.1ml of aliquot was 
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taken in 10ml volumetric flask and diluted with distilled water to prepare standard stock 
solution of 100 µg/ml of each. 

Selection of analytical wavelength:[16-17] Standard solutions of Montelukast sodium(10 μg/ml) 
and Olopatadine hydrochloride(5 μg/ml) were scanned in the range of 200 to 400 nm for the 
determination of wavelength having maximum absorbance. Montelukast sodium shows 283 nm 
Olopatadine hydrochloride shows 299 nm and as the wavelength having maximum absorbance. 
From the overlain spectra, For the simultaneous equation  method, 283 nm and 299 nm were 
selected as analytical wavelengths. 

Method development: 

For the selection of analytical wavelength for the simultaneous estimation[18], the stock 
solutions of montelukast sodium and olopatadine hydrochloride were separately diluted with 
methanol, to obtain the concentrations of 10μg/ml montelukast sodium and 5μg/ml scanned in 
the wavelength range of 200-400 nm. The λmax of montelukast sodium and olopatadine 
hydrochloride were found to be 283 nm (λ1) and 299 nm (λ2) respectively. For the construction 
of calibration curve, standard solutions of montelukast sodium and olopatadine hydrochloride 
were diluted in the range of 2-14 μg/ml and 1-7 μg/ml respectively. 

In Simultaneous equation method[19], the absorbance of the solution was measured at 283 nm 
and 299 nm and concentration of the two drug was calculated using 

                      Cx=A2 ay1- A1 ay2 / ax2 ay1- ax1 ay2 (Eqn.1)  

                      Cy=A1 ax2 -A2 ax1 / ax2 ay1- ax1 ay2 (Eqn.2) 

Where, Cx and Cy are concentration in g/100 ml of montelukast sodium and olopatadine 
hydrochloride respectively. 

ax1 is the absorptivity of montelukast sodium at 283 nm, ax2 is the absorptivity of olopatadine 
hydrochloride at 299 nm, 

ay1 is the absorptivity of montelukast sodium at 299 nm, ay2 is the absorptivity of olopatadine 
hydrochloride at 283 nm. 
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   Overlain Spectra of Montelukast sodium and Olopatadine hydrochloride 

Table 1: Optical Parameter and Regression Characterstic of Montelukast   sodium and 
Olopatadine hydrochloride  

Parameters Montelukast sodium Olopatidine hydrochloride 

283 nm 299 nm 283 nm 299 nm 

Beers’s law limit 

(g/ml) 

2 – 14 2 – 14 1 – 7 1 – 7 

Molar absorptivity 

(l mole-1cm-1) 

3.72 x 103 2.95 x 103 7.14 x 103 6.32 x 103 

Sandell's sensitivity 

(mg/cm2/.001absorbance unit) 

0.047 0.039 0.052 0.013 

Régression équation 

(y= a + bc) 

slope (b) 

intercept (a) 

 

 

0.062 

0.030 

 

 

0.066 

0.027 

 

 

0.105 

0.024 

 

 

0.116 

0.058 

Correlation coefficient (r2) 0.999 0.999 0.998 0.998 

VALIDATION OF ANALYTICAL METHOD 

The developed method was validated statistically as per ICH guidelines Q2(R1)[20] for all the 
parameters.  
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 Like accuracy, linearity, precision and specificity. Accuracy of the method was established on 
the basis of recovery studies, carried out by standard addition method in which pre-analyzed 
samples were taken and standard drug was added at three different levels (80%, 100% and 
120% of the test concentration). Result of recovery studies and percentage recovery were 
found to be satisfactory and are reported in (Table 2). The linearity of the method was 
established from the spectra by measurement of absorbance of standard solutions containing 
varying concentrations of each compound. Linearity was found for montelukast sodium  2-14 
μg/ml (r2 < 999) and olopatadine hydrochloride 1-7 μg/ml (r2 < 998). Precision of the method 
was demonstrated by intraday and interday variation studies. In intraday variation study three 
replicates of solutions at three concentration level 6.4, 8, 9.6 μg/ml for montelukast sodium 
and 3.2, 4, 4.8 μg/ml for olopatadine hydrochloride were carried out. Similarly intraday 
precision was also carried out by repeating analysis for three days and concentrations were 
calculated results were ascertained by % RSD < 2. Specificity of the method was ascertained by 
analyzing standard drug in presence of excepients, which shows no interference at all. (Table 3) 

Assay of Tablet Dosage Form: 

 The quantity of API weighed about and used in preparation mentioned as 11.4 mg (~10) 
Montelukast and 5.3 mg (~5) of Olopatadine. Actual quantity weighed accurately was used to 
calculate quantity of powder equivalent to 10 mg of Montelukast sodium and 5 mg of 
Olopatadine hydrochloride. The triturated drug mixture was transferred to 100 ml volumetric 
flask and mixed with 70 ml of methanol as a solvent. Solution was sonicated for 20 minutes 
there after volume was made up to 100 ml with same solvent. The solution was filtered through 
Whatmann filter paper 42. From the filtrate, 8 ml was transferred to 100 ml volumetric flasks 
and volume was made up to the mark with methanol as a solvent to produce the resultant 
solution of 80 g/ml and 40 g/ml of Montelukast and Olopatadine respectively. Further from 
the above solution, 1 ml was transferred to five different 10 ml volumetric flasks and volume in 
each was made up to mark with methanol as a solvent. Absorbance of these solutions was 
measured at 283.0 nm and 299.0 nm using methanol as blank. . The concentrations of two 
drugs in sample were determined by using equations 1 and 2[21-23]. The results are reported in 
the ( Table 4). 

RESULT AND DISCUSSION 

The proposed method was validated as per ICH guideline Q2(R1). Method discussed in the 
present work provides a convenient and accurate way for simultaneous analysis of montelukast 
sodium and olopatadine hydrochloride. In UV spectroscopy method, wavelengths selected were 
283 nm and 299 nm (λmax) The plot of absorbance versus respective concentrations of 
montelukast sodium and olopatadine hydrochloride were found to be linear in the 
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concentration range of 2-14 µg/ml for montelukast sodium and 1-7 µg/ml for olopatadine 
hydrochloride with correlation coefficient 0.999 at 283 nm and 0.998 at 299 nm as shown in 
table 3 and figures 2-4. Precision was calculated in terms of repeatability, intraday and interday 
variations and % RSD was found to be in acceptance range (table 3). The accuracy of method 
was determined by standard addition method. The % recovery ranges from 100-01% for 
montelukast sodium and 100.25% for olopatadine hydrochloride (table 1). 

 

            Calibration curve of Montelukast sodium at 283 

 

          Calibration curve of Montelukast sodium at 299 
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      Calibration curve of Olopatadine hydrochloride at 299 

 

        Calibration curve of Olopatadine hydrochloride at 283 

Table 2: Recovery Study 

Mixture Wavelength (nm) Mean Recovery  SD % RSD 

MONTE:OPOL 283 nm Montelukast sodium Montelukast sodium 
100.01 %   0.016 0.02 

299 nm Olopatadine 
hydrochloride 

Olopatadine 
hydrochloride 

100.25   0.296 0.30 
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Table 3: Validation Parameter 

Table 4: Estimation of Montelukast sodium and Olopatadine hydrochloride in tablets by UV 
Spectroscopy 

Label claim (mg) Conc. Mean in 
µg/ml 

%Mean  ± SD % RSD 

10 mg MONTE + 5 mg 
OLOP 

MONTE 
9.959 ± 0.156 

MONTE 
99.662± 0.204 

0.022 

OLOP 
4.926 ±  0.149 

OLOP 
99.14± 0.214 

0.301 

 

CONCLUSION 

The low value of relative standard deviation for repeated measurement indicates that the 
method is precise. The value of % recovery is approximately 100%, which indicates that the 
method can be used for estimation of these two drugs in combined dosage forms without any 
interference due to the other components present in the formulations. Hence this study 
presents simple, accurate, precise and rapid spectroscopic analytical method for the 
simultaneous estimation of these two drugs in combined dosage form. 

REFERENCES 

1. http://www.drugbank.ca/drugs/”Drug bank “montelukast sodium”, Accessed on 19 April 
2013.  

Validation parameters MONTE OLOP 
Specificity % interference <0.5 % 
Range (µg/ml) Working range 0.831-14 0.190-7 

Linearity range 2-14 1-7 
Target range 6.4, 8, 9.6 3.2, 4, 4.8 
Target concentration 8 4 

Precision (%RSD) Repeatability 0.77 0.50 
Intra day 0.763 0.470 
Inter day 0.752 0.556 

Accuracy (% recovery) 100.01 100.25 

LOD (µg/ml) 0.274 0.063 
LOQ (µg/ml) 0.831 0.190 



Research Article         CODEN: IJPRNK         IMPACT FACTOR: 1.862         ISSN: 2277-8713 
K. Chouhan, IJPRBS, 2014; Volume 3(2): 1009-1018                                                        IJPRBS 

 

Available Online at www.ijprbs.com 
1017 

2. http://www.drugbank.ca/drugs/”Drug bank “olopatadine hydrochloride”, Accessed on 19 
April 2013. 

3. Indian Pharmacopoeia, Volume 1, Physical and Physiochemical Methods, Government of 
India, Ministry of Health & Family Welfare, Published by Indian Pharmacopoeia Commission, 
2007;129-30.  

4. United States Pharmacopoeia 30, Validation of Compendial Methods, United States 
Pharmacopeial Convention Inc., Rockville MD USA; 2007;1225.  

5. Vekaria H, Muralikrishna KS and Sorathiya M: Development and validation of HPTLC method 
for simultaneous estimation of montelukast sodium and fexofenadine hydrochloride in 
combined dosage form, Der pharmacia lettre, 2012, 4 (3); 755-762. 

6.  Pallavi K and Srinivasa BP: Validated UV spectroscopic method for estimation of montelukast 
sodium from bulk and tablet formulations, International journal 0f advances in pharmacy – vol. 
1(4), 2012; 450-453. 

7. Chhatrala VR and Patel J: Simultaneous estimation of montelukast sodium and desloratadine 
by RP-HPLC in their marketed formulation, Intarnational journal of chem.tech.research, vol.4; 
1402-1407. 

8. Patel SV, Patel GF and Pipaliya SG; Development and validation of derivative spectroscopic 
method for simultaneous estimation of montelukast sodium and desloratadine in bulk and 
combined dosage form, 2012; 814. 

9.  Savsani JJ, Goti PP and Patel PD: Development and validation of simultaneous equation 
method for estimation of ebastine and montelukast sodium in combined tablet dosage form. 
Pelagia research library, Der pharmacia sinica, 2012; 690-698. 

10. Bhatt Parth D and Akhtar J; Development and validation of stability indicating Rp-Hplc 
method for estimation of olopatadine hydrochloride in bulk drug and it’s formulations, 
Department of quality assurance, school of pharmaceutical sciences, volume 9; issue 2, 2011; 
153-158. 

11. Mahajan A, Gandhi PS., Pandita N and Gandhi Santosh V: Validated high performance thin 
layer chromatographic method for estimation of olopatadine hydrochloride as bulk drug and in 
ophthalmic solutions, International journal of chem. tech research, 2010; vol.2,; 1372-1375. 



Research Article         CODEN: IJPRNK         IMPACT FACTOR: 1.862         ISSN: 2277-8713 
K. Chouhan, IJPRBS, 2014; Volume 3(2): 1009-1018                                                        IJPRBS 

 

Available Online at www.ijprbs.com 
1018 

12. Sharma S, Sharma DV, Kohli MC and Sharma AD: Development and validation of TLC-
densitometry method for simultaneous quantification of montelukast sodium and levocetirizine 
dihydrochloride pharmaceutical solid dosage form, Der pharmacia lettre, 2010; 489. 

13. Mendum J, Denny RC and Thomas MN: Vogels text book of quantitative analysis; Pearson 
educations ltd., 6th ed. 2004; 288.   

14. Michael ES and Ira SK: Analytical method development and validation, Marcel dekker inc. 
New York, 1997; 25-29. 

15. http://www.pharmtech.com/review/”analytical-method-valiadtion”, Accessed on 19 April 
2013. 

16. Kalsi PS: Spectroscopy of organic compounds, New age international publishers, 5th ed., 
New delhi: 2002; 7. 

17. Braun RD: Introduction to instrument analysis, Pharma book syndicate, Hyderabad, 2005; 
261. 

18. Jens T Carstensen and Rhodes CT: Drug stability principle and practices, Marcel dekker inc., 
3rd ed., 331,338-339. 

19. Nash RA and Watcher AH: Pharmaceutical process validation, Marcel dekker inc, New York, 
2003; 507-522. 

20. Validation of Analytical Procedure: Text and Methodology, ICH Harmonized Tripartite 
Guideline, Q2 (R1), 2005; 1-13.  

21. Skoog DA: Introduction to UV spectroscopy in Principle of instrumental analysis, Thomson 
brooks/Cole publication, 5th ed.; 893-934.  

22. Sharma BK: Instrumental methods of chemical analysis, Goel publication house, Meerut; 
133-161, 68-80, 114-165, 286-320.  

23. Beckett AH and Stenlake JB: UV-visible spectroscopy: practical pharmaceutical chemistry, 
Part-ii CBS publishers, 4th ed., Delhi, 2001; 285-297.  

 


