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GBSTRACT

montelukast sodium in bulk and

A rapid and sensitive RP-HPLC method with UV detection for routine analysis of
in pharmaceutical formulation was developed.
Chromatography was performed with mobile phase containing a mixture of ammonium
acetate buffer and methanol in the ratio of 15:85 v/v with flow rate 1.0 ml/min. In the
range of 50-150 pg/ml, the linearity of montelukast sodium shows a correlation coefficient
of 0.999. The proposed method was validated by determining sensitivity accuracy,
precision, robustness, stability, specificity, selectivity and system suitability parameters.
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INTRODUCTION

Montelukast sodium is a selective and orally
active leukotriene receptor antagonist that
inhibits the cysteinyl leukotriene CysLT1
receptor. Montelukast sodium is described
chemically as [R-(E)]-1-[[[1-[3-[2-(7-chloro-
2quinolinyl)ethenyl]phenyl]-3-[2-(1-hydroxy
-1-methylethyl) phenyl] propyl] thio] methyl]
cyclopropaneacetic acid, monosodium salt?
(Figure 1). Montelukast binds with high
affinity and selectivity to the CysLT1 receptor
(in preference to other pharmacologically
important airway receptors, such as the
prostanoid, cholinergic, or [(-adrenergic
receptor). Montelukast inhibits physiologic
actions of LTD4 at the CysLT1 receptor
without any agonist activity.
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Fig. 1: Chemical structure of montelukast
sodium

Literature survey reveals that various HPLC2?-
5 LC-MSé and spectrophotometric’ methods
have been reported for the estimation of
montelukast sodium. The present study
illustrates development and validation of a
simple, accurate and precise procedure for
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determination of montelukast sodium by RP-
HPLC in bulk and in tablet dosage form.

EXPERIMENTAL

Instrumentation

HPLC system is used for this study, the
specifications are given below. Quantitative
HPLC was performed on a gradient high
pressure liquid chromatography (Agilent
Technologies 1200 Series), with UV/VIS
detector, Eclipse XDB C1s column 150x4.6mm,
54

Reagents and chemicals

Montelukast sodium working standard was
received as a gift sample from MSN
Laboratories, Bollaram, Hyderabad.
Commercial formulations of montelukast
sodium were procured from local pharmacy.
Methanol (HPLC grade) and ammonium
acetate (AR grade) was supplied by Merck,
Mumbai. Triple distilled water obtained by
using a Milli-Q apparatus (Milli pore) was
used to prepare all solutions for the method.

Preparation of buffer

Dissolve accurately 3.85 g of ammonium
acetate in 1000 ml of Milli-Q water, adjust the
pH to 3.5+0.05 with glacial acetic acid.

Mobile phase preparation

Mobile phase was prepared and degassed the
mixture 15 volumes of the above buffer and
85 volumes of methanol.

Preparation of standard stock solution

Weigh accurately montelukast sodium
working standard equivalent to about 20 mg
of montelukast into 20 ml volumetric flask,
add 15 ml of diluent and sonicate to dissolve
for about 10 min, further make up the volume
with diluent. And dilute 1 ml to 10 ml with
methanol. From this, a working standard
solution of 500 pg/ml of strength was
prepared, from this dilution of 50, 60, 80, 100,
120, 140, & 150 pg/ml were made in 100 ml
volumetric flasks and make up with
ammonium acetate buffer pH 3.5+0.05, 10 pl
of each dilutions was injected each time into
the column at a flow rate of 1 ml/min. Each
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dilution was injected 3 times into the column
and the corresponding chromatograms were
obtained.

Preparation of sample solution

Weigh accurately a quantity of the powdered
tablets equivalent to about 10 mg of
montelukast in to 100 ml volumetric flask,
add about 60 ml of diluents, sonicate for
about 30 min and dilute to 100 ml with
methanol. Filter through 0.45 i filter.

Assay of montelukast sodium in tablets
Twenty tablets were weighed and finely
powdered. An accurately weighed portion of
the powder equivalent to 100 mg of
montelukast sodium was transferred to 100
ml volumetric flask containing 10 ml of
methanol and the contents of the flask were
sonicated for 15 min, to ensure the complete
solubility of the drug. The mixture was then
made up to 100 ml with ammonium acetate
buffer pH 3.5£0.05. The resulting solution
was thoroughly mixed and filtered through a
0.45 p membrane filter. 5 ml of this solution
was added to 100 ml volumetric flask and
made up to the mark with ammonium acetate
buffer pH 3.5+0.05. This solution (10 pl) was
injected three times into the column. The
mean values of peak areas of five such
determinations were calculated and the drug
content in the tablets was quantified using
the regression equation.

Chromatographic conditions

The content of the mobile phase were
ammonium acetate buffer pH 3.5+0.05 and
methanol in the ratio of 15:85 % v/v. The
contents of mobile phase were filtered before
use through 0.45 p membrane filter and
sonicated for 15 min. The flow rate of the
mobile phase was maintained at 1.0 ml/min.
The column temperature was set at 25°C and
the detection was carried out by UV-Detector
wave length was set at 254 nm. The run time
was set at 10 min and the volume of the
injection loop was 10 pl. Prior to injection of
the drug solution, the column was
equilibrated for at least 30 min with the
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mobile phase flowing through the system.
The data were acquired, stored and analyzed.

Calibration procedure

The calibration curve was plotted with five
concentrations of the standard drug solution
50-150 pg/ml solution and chromatography
was repeated thrice for each dilution. The
linearity was evaluated by linear regression
analysis, before injecting solutions, the
column was equilibrated for at least 30 min
with the mobile phase flowing through the
system five determinations were carried out
for each solution, peak area ratios were
recorded for all the solutions. The correlation
graph was constructed by plotting the peak
area ratios obtained at the optimum wave
length of detection versus the injected
amounts of the respective concentrations
(Figure 2).

RESULTS AND DISCUSSION

The applied chromatographic conditions
permitted a good resolution of montelukast
sodium (50pg/ml) in standard solution
(Figure 3). No drug decomposition was
observed during the analysis. The LC method
was validated for the parameters reported
below.

System suitability

Prepare montelukast sodium, standard
solution as per test procedure and make 5
injections of STD preparation and establish
system suitability as per methodology. The
results are tabulated in the Table 1.

Linearity

The montelukast sodium was
chromatographed using the mobile phase, the
linearity of peak area responses versus
concentrations was studied from 50-150
png/ml for montelukast sodium. A linear
response was observed over the examined
concentration range. The  correlation
coefficient found to be 0.999.
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Linearty graph of Montelukast
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Fig. 2: Linearity graph of montelukast
sodium
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Fig. 3: Typical chromatogram montelukast
sodium

Specificity

The montelukast sodium was evaluated for the
interference of blank, placebo with the
analyte peak as per the methodology.

Accuracy

The accuracy of the HPLC assay method was
assessed by adding known amount (50 pg or
150 pg) of the drug to a drug solution of
known concentration (150 pg/ml) and
subjecting the samples to the proposed HPLC
method the known amount of drug solution
(50 or 150 pg/ml) was also added to the
volumetric flask containing the powder
sample of the tablet formulation with known
amount of drug. The drug was estimated as
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the procedure described above for the
estimation of montelukast sodium in the
tablet formulations. In both the cases the
recovery studies were replicated five times.
The accuracy was expressed in terms of the
recovery and calculated by multiplying the
ratio of measured drug concentration with
100, so as to give the percent recovery. The
results are tabulated in the Table 2.

Precision

Repeatability: Determine the precision of
test method by preparing six test
preparations using the product blend by
mixing the active ingredient with excipients
as per manufacturing formula. Calculate
relative standard deviation of assay results.

Intermediate precision: To demonstrate
intermediate precision of assay method,
conduct analyst to analyst variability or along
with system to system or column to column
variability study. The results are tabulated in
the Table 3.

Robustness

Robustness was performed by small variation
in the chromatographic conditions and found
to be unaffected by small variations like +2%
variation in volume of mobile phase
composition, £0.1 mil/min in flow rate of
mobile phase, £0.1 variation in pH and
temperature.

Ruggedness

The ruggedness of the method was checked
on different systems and by different columns
and standard was able to give same results
which indicate that the method is rugged. The
results are tabulated in the Table 4.

Table 1: System suitability parameters of
montelukast sodium

Parameter Result
Linearity (ng/ml) 50-150
Correlation coefficient  0.9999
Theoretical plates (N) 12051
Tailing factor 1.08
LOD (ng/ml) 04
LOQ (ng/ml) 1.0
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Table 2: Recovery of montelukast sodium
using proposed method

S. No. Concentration Recovery Mean
recovery
1 50% 99.5
2 75% 99.1
3 100% 99.1 99.12
4 125% 99.0
5 150% 98.9

Table 3: Precision for montelukast sodium
assay in pharmaceutical dosage form

S. No.

Parameter % RSD Assay

1 Repeatability 1.31% 99.4%
Intermediate Analyst 1=1.31% Analyst 1= 99.4%
precision Analyst 2= 0.64% Analyst 2= 98.9%
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Table 4: Ruggedness of the of montelukast
sodium by the proposed method

S. No. Parameter % RSD Assay
1 System System 1=1.31%  System 1=99.4%
variability System 2=0.93%  System 2=99.4%
Column Column1=131%  Columnl=99.4%
variability ~ Column2=0.83%  Column2=98.9%

Limit of detection and limit of quantitation
The parameters LOD and LOQ were
determined on the basis of signal to noise
ratio, LOD & LOQ was calculated by the
method which was based on the standard
deviation (S.D.) of the response and the slope
(S) of the calibration curve at levels
approximating the LOD & LOQ and was found
to be 0.4 and 1.0 pg/ml respectively.

CONCLUSION

The proposed reverse phase high
performance liquid chromatographic method
has been evaluated over the linearity,
precision, accuracy, specificity and proved to
be convenient and effective for the quality
control of montelukast sodium in given
application. The measured signal was shown
to be precise, accurate, and linear over the
concentration range tested (50-150 pg/ml)
with a correlation coefficient of 0.9999. Thus
the proposed method is rapid, selective,
requires a simple sample preparation
procedure, Moreover, the lower solvent
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consumption leads to a cost effective and
represents a good procedure of montelukast
sodium determination in bulk and in
pharmaceutical dosage forms.
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