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The purpose of the present study was to develop a new simple, accurate, precise and economic reverse phase HPLC method for the
determination of montelukast sodium in bulk and pharmaceutical tablet dosage form. The separation of analyte was carried on lichorosovol
octylsilyl (5 um 250 mm x 4.6 mm) Cs column and the mobile phase was fixed to acetonitrile and sodium acetate buffer (adjusted to pH
4 with acetic acid), in the proportion of 80:20 v/v, UV detection was carried out at 350 nm with a flow rate of 1 mL/min. The developed
method showed that Beer's law was obeyed in range of 0.00008-0.2 mg/mL having correlation coefficient (R?) of 0.999. The per cent
recovery was found from 100-103.28 % which indicate that the method is precise and reproducible. LOD and LOQ of drug were 0.00008
and 0.004 mg/mL, respectively. Precision, specificity, robustness studies showed good repeatability of the applied method. Percentage
relative standard deviation values were found less than 2 % for proposed method. It was concluded that proposed method was versatile,
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low cost, accurate, selective, precise and rapid for the analysis of montelukast sodium.

INTRODUCTION

Montelukast sodium, [(R)-(E)]-1-[[[1-[3-[2-[7-chloro-2-
quinolinyl)ethenyl]phenyl]-3-[2-(1-hydroxy-1-methylethyl)
phenyl]propyl] thio]methyl] cyclopropane acetic acid, mono-
sodium salt (C3sH3s05SCINa) (Fig. 1), a synthetic leukotriene-
receptor antagonist, is an antiasthmatic agent'®. Montelukast
is a cysteinyl leukotriene analog that was developed based on
a quinoline- containing compound that was modified with
leukotriene structural elements. Structural modification resulted
in improved potency, oral bioavailability, clinical efficacy and/
or safety profile relative to early leukotriene antagonists (e.g.
MK-571, verlukast)’ but these agents are les effective than
inhaled corticosteroids'® and generally are not preferred as
initial therapy'®"". It has been reported that no dose adjustments
are necessary when montelukast sodium is used for patients
with renal and mild to moderate hepatic dysfunction and very
much safe in children as well>'>",

Literature survey reveals the availability of liquid chroma-
tography with fluorescence detector', stereoselective high
performance liquid chromatography (HPLC)", column switching
HPLC with fluorescence detector'¢, semi-automated 96-well
protein precipitation'’, HPLC with derivative spectroscopy'®,
pressurized liquid extraction followed by HPLC'" and LC-MS
methods™ for the estimation of montelukast sodium. The

CH;
Fig. 1. Chemical structure of montelukast sodium

aim behind the present study was to device a new a rapid,
efficient, simple and validated reverse phase high performance
liquid chromatography method for the separation and quanti-
fication of process of montelukast sodium. The accuracy,
precision, limit of detection (LOD), limit of quantification
(LOQ), specificity and robustness of the method were deter-
mined in accordance with ICH guidelines.

EXPERIMENTAL

Acetonitrile HPLC Grade, Water for HPLC, sodium acetate
AR grade, Acetic Acid HPLC grade and triethanolamine AR
grade were procured from Merck.

A Shimadzu 10 A HPLC isocratic system was employed
for RP-HPLC method development. Lichorosovol Octylsilyl
5 um 250 mm x 4.6 mm Cs was used for drug separation. A
sample volume of 20 uL was used throughout the analysis.
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The column temperature was maintained at 40 °C. The mobile
phase was optimized with acetonitrile and sodium acetate
buffer (adjusted to pH 4 with acetic acid), in the proportion of
80:20 v/v, UV detection was carried out at 350 nm with a flow
rate of 1 mL/min. Flush the column with methanol for at least
0.5 h and then stabilize the column at the initial mobile phase
composition. Inject the solution and record the chromatogram
for 15 min. The data was acquired and analyzed by LC solution
software.

Preparation of mobile phase: Accurately weigh 3.4 g
of sodium acetate and dissolve in 750 mL water and make up
the volume up to 1 L. Add 0.5 mL triethanolamine and adjust
the pH to 4 with acetic acid. Take 200 mL of sodium acetate
solution and add 800 mL of acetonitrile in it to get mobile
phase with following ratio.

Acetonitrile Sodium acetate solution
80 : 20

Filter the whole mobile phase through whatman filter
paper of (0.45 p) using vacuum pump.

Standard solution preparation: Accurately weighed and
transferred ca. 8.4 mg of montelukast sodium in 100 mL amber
coloured volumetric flask. Add ca. 70 mL of diluent (mobile
phase), sonicate to dissolve and make up the volume with
diluent to obtain a concentration of about 0.08 mg/mL. Filter
the solution through Whatman filter paper No. 42. Further
dilutions were made to obtain the concentration in the range
of 0.00008-0.2 mg/mL of montelukast sodium.

Preparation of sample/assay solution: Weigh 20 tablets
containing montelukast sodium, grind them in in pestle and
mortor. Accurately weigh the powder (crushed) containing
8 mg of montelukast sodium and transfer it in 100 mL amber
coloured volumetric flask. Add ca. 70 mL of diluent (mobile
phase), sonicate to dissolve and make up the volume with
diluent. Filter the solution through Whatman filter paper No.
42. The system suitability was checked by injecting 20 uL of
standard solution and found the results within the range. The
relative standard deviation on six replicate injections was not
more than 2.0 %. Twenty microlitres of standard and sample
solutions were separately injected on HPLC system. From the
peak area of montelukast the amount of drugs in the sample
were computed by using the following formula:

Av.area of sample y Wt. of standard

Assay =

Av.areaof standard ~ Wt. of sample

x Purity of standard x wt. of tablet (as is basis)

Validation: The developed method was validated in terms

of specificity, linearity, accuracy, limit of detection, limit of

quantification, intra-day and inter-day precision and robustness
for the assay of montelukast sodium as per ICH guidelines.

RESULTS AND DISCUSSION

A typical chromatogram of standard solution (0.08 mg/
mL) of montelukast sodium is shown in Fig. 2. The peak areas
obtained after the injections of standard solution of montelukast
sodium is given in Table-1.

Linearity and range: Linearity was studied by preparing
standard solutions of montelukast at different concentration
levels in the range of 0.00008-0.2 mg/mL (0.1-250 %) of the
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Fig. 2. A typical chromatogram of montelukast sodium standard (0.08 mg/
mL)
TABLE-1
PEAK AREAS OBTAINED AFTER THE
INJECTIONS OF STANDARD SOLUTION
S. No. Peak Area Contents (%)
1 2603720 99.75
2 2608064 99.91
3 2614413 100.16
4 2610387 100.00
5 2612700 100.09
6 2612891 100.10
Mean 2610363 100.00
RSD (%) 0.001

theoretical concentration in the sample preparation 0.08 mg/mL
(100 %) as listed in Table-2. The linearity of detector response
was established by plotting a graph between concentration and
peak areas of montelukast standard drug (Fig. 3). The detector
response was found to be linear for these dilutions and correla-
tion coefficient (R?) value was equal to 0.999. The Y-equation
for montelukast concentrations was y = 30000000x + 16850
(Table-3).

TABLE-2
BEER’S LAW RANGE FOR LINEARITY
DERTERMINATION OF MONTELUKAST SODIUM

S. No. Conc.(mg/mL) Peak areas
1 0.00008 2931
2 0.0008 26431
3 0.004 135509
4 0.008 270611
5 0.04 1320947
6 0.08 2617296
7 0.2 6395716
7000000 -
y =30000000x + 16850
6000000 R? = 0.9999
« 95000000 -
1]
£ 4000000 -
3
- 3000000
2000000 A
1000000 A
0 T T . T .
0 0.05 0.10 0.15 0.20 0.25

Concentration (mg/mL)
Fig. 3. Standard curve of montelukast sodium
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TABLE-3 TABLE-5
LINEARITY PARAMETERS OF MONTELUKAST SODIUM PRECISION STUDY OF MONTELUKAST SODIUM
Parameters Montelukast sodium S. No. Peak Area Content (%)
Beer's law range (mg mL™") 0.00008- 0.2 1 2603720 99.75
Slope 30000000 2 2608064 99.91
Intercept 16850 3 2614413 100.16
Correlation co-efficient 0.9999 4 2610387 100.00
5 2612700 100.09
Quantitation limit/detection limit: The quantitation limit 6 2612891 100.10
is a characteristic of quantitative assay for low levels of A ARG Ty
RSD (%) 0.001

compounds in sample matrix, such as impurities in bulk drug
substances and degradation products in finished pharma-
ceuticals. The detection limit is the lowest amount of the analyte/
sample that can be detected, but not necessarily quantitated™>,
Linearity curve shows that concentration up to 0.004 mg/mL,
curve is linear, so we can quantify montelukast sodium at the
concentration beyond the concentration we can detect the
montelukast sodium at 0.00008 mg/mL (Table-4).

TABLE-4
LIMIT OF DETECTION AND LIMIT
OF QUATITATION PARAMETERS

Accuracy (recovery): Weight of montelukat sodium (100
% 0.08 mg/mL) were added to the amount of placebo mixture
equivalent to the amount of placebo present in sample solution
preparation. Three solutions were prepared, spiked at 80, 100
and 120 % of the theoretical sample solution concentrations.
These mixtures were subjected to the HPLC procedure and
the amount of montelukast sodium recovered from each
mixture was calculated. The % RSD was found less than 2 %
(Table-6).

Stability of the solution: Injections of standard solution
stored at room temperature over the period of 6 h showed no

Parameter Conc. (mg/mL) Peak areas e i : (
LOD 0.00008 2031 significant difference in the peak area of montelukast sodium.
LOQ 0.004 135509 Results are shown in the Table-7.

Precision (repeatability): The precision of an analytical
procedure is the degree of agreement among individual test
results when the procedure is applied repeatedly to multiple
sampling of homogeneous sample. Precision may be a measure
of either the degree of reproducibility or of the repeatability
of the analytical procedure under normal operating conditions.
Reproducibility refers to use of analytical procedure in different
laboratories, as in a collaborative study. Intermediate precision
(may also known as ruggedness) expresses with in laboratory
variation, as on different days or with different analysts or
equipment with in the same laboratory. Repeatability refers to
use the analytical procedure with in the laboratory over a short
period of time using the same analyte with in the same equip-
ment>?. Six injection of the sample solution (concentration
0.08 mg/mL) showed results in the range of 98.45-100.84 %.
Percentage relative standard deviation (RSD %) values were
found less than 2 % that illustrates the good precision of the
proposed method (Table-5).

Specificity: Specificity is the ability to assess the un-
equivocally the analyte in the presence of components that
may be expected to be present, such as impurities, degradation
products and matrix components. Prepare the solution of
excepients with out montelukast sodium and observed the
graph. And run this solution through HPLC procedure. No
interference was observed in the chromatogram at the RT of
the montelukast sodium (Fig. 4).

Robustness/ruggedness: Robustness of an analytical
procedure is a measure of its capacity to remain unaffected by
small but deliberate variations in procedural parameters listed
in the procedure. Ruggedness measure the concentration of
analyte different operators, different equipment or source of
materials. Same method was performed by different people
but no change in the peak was found. These results confirm
the degree or reproducibility and reliability of the method.

Conclusion

Finally, it is concluded that this method is entirely reliable
and suitable for the determination of montelukast sodium

TABLE-6
ACCURACY/RECOVERY DATA FOR MONTELUKAST SODIUM
S. No. Conc. (mg/mL) Solution (%) Peak area Average Recovery (%) Content (%)
1 2017725
2 0.064 75 2023013 2021988 77.46 103.28
3 2025226
4 2603720
5 2608064
6 2614413
7 0.080 100 2610387 2610363 100.00 100.00
8 2612700
9 2612891
10 3326555
21 0.096 120 3331740 3333028 127.70 102.16
22 3340789
Mean 101.81
RSD (%) 0.016
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TABLE-7
STABILITY DATA FOR MONTELUKAST SODIUM
S. No. Time (h) Peak area Contents (%)
1 0 2603720 100.00
2 1 2612700 100.34
3 2 2617845 100.54
4 3 2629045 100.97
5 4 2633326 101.14
6 5 2639726 101.38
7 6 2647610 101.69
Mean 2626282 100.87
RSD (%) 0.55
mV
200
100
0
0 5 10 15
Time (min)

Fig. 4. Blank chromatogram with out Montelukast sodium

for both raw material and finished pharmaceutical products
on both isocratic and gradient systems, as it has proved its
accuracy with various pharmaceutical products and so this
method can be used for the routine analysis of Montelukast
sodium in quality control laboratories and can be proved a
good tool for the dissolution testing profile for montelukast
sodium tablet dosage form.
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