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ABSTRACT: 
 
  High resolution RP-HPLC method has been developed for the simultaneous estimation of Montelukast Sodium 
and  Fexofenadine HCL in pharmaceutical products. Separation was achieved by using a Kromasil  C18, 250 × 
4.6 mm, 5 µm column with a the column temperature is 50°C, and detector wavelength is 241 nm gradient 
mobile phase composed of sol-A: Water, sol-B: Acetonitrile and Methanol(50:50) was used at the flow rate 
1ml/min, The retention time of Montelukast sodium &, Fexofenadine HCL  3.306 & 2.214mins, respectively. 
The method is validated and shown to be linear. The correlation coefficients for Montelukast Sodium and 
Fexofenadine HCL are 0.999 and 0.999, respectively. The recovery values for Montelukast and Fexofenadine 
HCL ranged from 99.12–99.24% and 99.09–99.59%, respectively. The relative standard deviation for six 
replicates is always less than 2%. The developed method has wide applicable for the quantification of 
Montelukast and Fexofenadine in pharmaceutical dosage forms. 
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INTRODUCTION 
 
Montelukast(MON), is a specific cysteinyl leukotriene receptor antagonist belonging to a styryl quinolines 
series with the chemical name 2-[1-[1(R)-[3-[2(E)-(7-chloroquinolin-2-yl) vinyl] phenyl]-3[2-(1-hydroxy-1-
methylethyl) phenyl] propylsulfanylmethyl] cyclo-propyl] acetic acid sodium salt. It is developed as a 
therapeutic agent for the treatment of bronchial asthma by Merck and Co.(1) (Fig 1), A few UV 
Spectrophotometric  and HPLC methods have been reported individually or in combination with other drugs for 
estimation of Montelukast.[2-11] Fexofenadine HCL (FEXO) is Fexofenadine α, α-dimethyl-4-[1- hydroxy-4-[4-
(hydroxydiphenylmethyl)-1-piperidinyl] butyl] benzeneneacetic acid, is the most important terfenadine 
metabolite, prevents allergic inflammation[12]. It is nonsedating and does not decrease performance even in 
extremely high doses (Fig 2)[13]. There are various reports based on the evaluation of Fexofenadine by HPLC 
method in different dosage forms individually and with or in combination with other drugs.[14-17] To our 
knowledge there is no HPLC method reported for the combination, availability of an HPLC method with high 
sensitivity and selectivity will be very useful for the estimation of MON and FEXO in combined 
pharmaceutical dosage forms. Therefore the aim of the study was to develop a sensitive, precise, accurate and 
specific HPLC method for the determination of MON and FEXO simultaneously in formulation. The present 
work describes a simple reverse phase LC method for the determination of MON and FEXO in tablets. During 
present study efforts were directed towards use of mobile phase without salt to increase column life. The 
method was validated according to ICH guidelines  
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MATERIALS AND METHODS  
  
Chemicals: 
MON (purity, 99.92%)  and FEXO (purity, 99.93%) were obtained from Cipla Pvt. Ltd. Mumbai, Methanol 
(HPLC grade) was purchased from E. Merck (India) Ltd, Worli, Mumbai, India. Double distilled water was used 
throughout the experiment. Tablets were purchased from Indian market, containing MON 10 mg and FEXO 120 
mg each per tablet. (Tablet MONTAIR-FXTM, Lot: T0027, Cipla Pvt. Ltd. (Mumbai).   
 
 Instrumentation and chromatographic conditions: 
The HPLC system consisted of a binary pump (model Waters 515 HPLC pump), auto sampler (model 717 plus 
Auto sampler), column heater, and PDA detector (Waters 2998). Data collection and analysis were performed 
using Empower- version 2 software. Separation was achieved on  Kromasil C–18 (250 mm × 4.6 mm, 5.0 µ) 
columns maintained at 500C using column oven. Isocratic elution with Acetonitrile(ACN)/ methanol 
(MeOH)/water mobile phase(44:44:12) at the flow rate of 1 mL/min was carried out. The column was supported 
with waters kromasil C–18, (3.9×20mm, 5.0 µ) guard column. The detection was monitored at 241 nm and 
injection volume was 10 µL. The peak purity was checked with the photodiode array detector. 
 
Preparation of Standard and Sample solutions and calibration graphs: 
The stock solution of montelukast Sodium (MON) and fexofenadine HCL (FEXO) was prepared separately by 
dissolving accurately weighed 50 mg in 50 ml of methanol to obtain a final concentration of 1000.0 µg/ml. 
From this stock solution, standards within a 0.6-120 µg/ml and 0.05-10 µg/ml concentration range were 
prepared for FEXO and MON, respectively and were injected on to the column. A calibration curve was plotted 
as concentration of drugs versus peak area response. It was found to be linear for both the analytes. From the 
standard stock solution, a mixed standard solution was prepared containing 2µg/ml of MON and 24 µg/ml of 
FEXO and was used for system suitability study. 
  
Method validation:  
The HPLC method was validated in terms of precision, accuracy and linearity according to ICH guidelines. 
Assay method precision was determined using nine-independent test solutions. The intermediate precision of the 
assay method was also evaluated. Assay method was evaluated with the recovery of the standards from 
excipients. Three different quantities (low, medium and high) of the authentic standards were added to pre 
analyzed tablet powder. The mixtures were extracted as described in Section 2.3, and were analyzed using the 
developed HPLC method. Linearity test solutions were prepared as described in Section 2.3. The LOD and LOQ 
for analytes were estimated by injecting a series of dilute solutions with known concentration. To determine the 
robustness of the method, the final experimental conditions were purposely altered and the results were 
examined. The flow rate was varied by (±) 0.1 mL/min. Column temperature was varied by (±) 20C and effect of 
column from different suppliers was studied. Measurement wavelength was varied by (±) 1nm. The stability of 
the drug solution was determined using the samples for short-term stability by keeping at room temperature for 
12 h and then analyzing. The long-term stability was determined by storing at 40C for 30 days.  
 
 
 
 

Fig.1structure of montelukast Fig.2 structure of Fexofenadine HCL 
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RESULTS AND DISCUSSION 
 
1.Optimization of the chromatographic conditions: 
Mobile phase containing water and methanol was initially used. In this view water with methanol of different 
ratios was tried as a mobile phase at a different pH (3-7) and ratios were tried along with change in column 
temperatures. All the times peak shape was not proper and that for FEXO retention time was also too long 
(around 20 min). Mobile phase containing 25 % ACN was tried. In this mobile phase both drugs showed the 
development with reduced tailing. Two columns were used for performance investigations, including Kromasil 
C18 (5 micron 4.6 × 250 mm) and QuMONil C8 (5 micron 4.6 × 250 mm), the first column was the most suitable 
one since it produced symmetrical peaks with high resolution. To improve the quality of peak and to elute MON 
earlier, 25% ACN was used in the MeOH(25%) and Water(50%), pH of which adjusted to around 3 – 4 was 
used, which showed reduced tailing and baseline disturbances when column was maintained at 45o C. Now, 
mobile phase ACN: MeOH: Water (44: 44: 12 v/v) pH adjusted to 3 with OPA and column temperature 50oC 
shown good resolution, peak shape and desired elution. Flow rate was set to 1 ml/min and UV detection was 
carried out at 241 nm. Chromatogram showed symmetrical peaks with good shapes; tailing factor for MON and 
FEXO was within range and the resolution of the standard drugs was satisfactory. Retention time of MON was 
3.0727 min and that of FEXO was 4.106 min. Ultimately mobile phase consisting of ACN: MeOH: Water (44: 
44: 12 v/v) pH 3 and 1 ml/min flow rate was selected for validation and short term stability studies. The mobile 
phase and sample solutions were filtered using 0.45 µ membrane filter and was degassed by ultrasonication for 
15 min prior to use.  
 
2. Validation of method 
2.1 Specificity 
The specificity of the HPLC method shows where complete separation of MON and FEXO was noticed in 
presence of tablet placebo (Fig 3A). In addition there was no any interference at the retention time of MON and 
FEXO in the chromatogram of tablet solution. In peak purity analysis with photo diode array detector, purity 
angle was always less than purity threshold for all the analytes. This shows that the peak of analytes was pure 
and excipients in the formulation did not interfere to the analytes.  
 

 
Fig no .3(A)  Representative chromatograms obtained for the  mobile phase 

 
                                                                            (B) 

(C) for mobile phase and for formulation. 
                                                                             (D 

 

 
Fig no .3(B)- Representative chromatograms obtained for the placebo 
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Fig no .3(C)- Representative chromatograms obtained for formulation 
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Fig no .3(D) Overlay uv spectra of MON& FEX 

 
 

 
2.2 Precision and Accuracy  
Precision: 
The intra-day precision of the developed LC method was determined by preparing the tablet samples of the 
same batch in nine determinations with three concentrations and three replicate each on same day. The inter-day 
precision was also determined by assaying the tablets in triplicate per day for consecutive 3 days. The result 
obtained for Intra day and Inter day variations are shown for MON and FEXO in Table I& II respectively. 
 

MON Measured 
concentration (µg/ml), 
% R.S.D 

Conc. 
(µg/ml) 

Intra day Inter day 

1 1.023,0.39 1.09,1.35 

2 2.01,  0.75 2.22,0.75 

6 6.33,0.45 6.12, 0.27 

Table 1:  Intraday and Inter day precision of MON (n=3) 
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FEXO Measured 
concentration (µg/ml), 
% R.S.D 

Conc. 
(µg/ml) 

Intra day Inter day 

12 12.19,0.26 12.41, 
0.19 

24 24.05, 
0.44 

24.12, 
0.94 

72 72.53,0.76 72.04,1.11 

 
Table 2:  Intraday and Inter day precision of FEXO (n=3) 

 
Accuracy: 
The accuracy of the method and recovery experiment was carried out. A known quantity of the pure drug was 
added to the placebo sample at the level of 25% to 150% of the test concentration. The recoveries of the drug 
product were determined and mean recoveries were in the range of 98.0-102.0 % which shows that there is no 
interference from excipients. Table-7 represents the recovery results. The results obtained are shown in Table III 
 

SR NO Active 
IngredientName 

Spike level Average % Recovery Average 
% 
Recovery 

25% 50% 75% 100% 125% 150%   
1 MONTELUKAST 

SODIUM 
99.62 99.12 99.44 98.47 99.66 99.15 99.24% 

2 FEXOFENADINE 
HCL 

99.32 99.35 99.65 99.09 100.44 99.7 99.59 

 
 
2.3 Linearity and Range  
For the construction of calibration curves, seven calibration standard solutions were prepared over the 
concentration range. Linearity was determined for MON and FEXO in the range of 0.05-10µg/mL and 0.6-120 
µg/mL. The correlation coefficient (‘R2’) values were >0.9998(n = 6). Typically, the regression equations for 
the calibration curve was found to be Y = 386964X +65053 the correlation coefficient R² = 0.999    for 
MON(Fig 4) and  Y=12727X+97637 and the correlation coefficient R² = 0.999   for FEXO(Fig 5).  
 

 
 

Fig no 4-Calibration curve for montelukast sodium 
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Fig no 5-Calibration curve for fexofenadine HCL 
 
2.4 Sensitivity 
 
 LOD and LOQ for the procedure were performed on samples containing very low concentrations of analytes 
based on calibration curve method. Solutions of MON and FEXO were prepared in the range of 0.6-120µg/ml 
and injected in triplicate. Average peak area of three analyses was plotted against concentration. LOD and LOQ 
were calculated by using following equations. 
                    LOD = (3.3 ×Syx)/b     LOQ= (10.0 ×Syx)/b      
Where Syx is residual variance due to regression; b is slope. The LOD and LOQ values were found to be 0.6, 
0.094 µg/mL and 0.89, 0.028 µg/mL for MON and FEXO respectively. 
 
2.5 Stability 
Solution stability as described in method validation under experimental section was studied. Result of short-
term, long-term, and the auto sampler stability of the MON and FEXO solutions were calculated form nominal 
concentrations and found concentration. Results of the stability studies were within the acceptable limit (98–
102%). 
 
2.7 Robustness 
Robustness of the method was investigated under a variety of conditions including changes of flow rate, column 
oven temperature, column form different suppliers and wavelength of measurement. The mixed standard 
solution is injected in five replicates and sample solution of 100% concentration is prepared and injected in 
triplicate for every condition and % R.S.D. of assay was calculated for each condition. The degree of 
reproducibility of the results obtained as a result of small deliberate variations in the method parameters has 
proven that the method is robust (Table IV) 
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    Mean % assay(n=3),   % 
RSD of results 

Factor Level Montelukast Fexofenadine 
HCL 

Flow rate 
(mL/min) 

1.05 100.04, 0.29 99.97, 0.06 

0.95 98.78, 0.24 100.16, 0.22 

Column oven 
temperature 

50 100.41, 0.49 99.98, 0.24 

 ( 0C) 40 98.54, 0.58 100.05, 0.77 

Separation 
Column 

Column  
Ia 

100.6, 0.92 100.12, 1.29 

Column  
IIb 

99.9, 0.83 100.04, 0.94 

  241.5 99.45, 0.53 100.15, 0.77 

Measurement 
wavelength 
(nm) 

238.5 99.8, 0.47 100.30, 0.28 

 

 
 
CONCLUSIONS 
A simple, specific, linear, precise, and accurate RP-HPLC-PDA method has been developed and validated for 
quantitative determination of Montelukast and Fexofenadine HCL in their binary mixture is carried out. All the 
parameters for the drugs met the criteria of ICH guidelines for method validation. The method is very simple 
and specific as all peaks are well separated and there is no interference by excipients peaks with total runtime of 
8 min, which makes it especially suitable for routine quality control analysis work. The method can be used for 
individual analysis of the titled drugs or their binary combinations.   
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