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ABSTRACT
Montelukast is leukotrine receptor blocker and bambuterol is β 2 receptor agonist, and a combination of
these drugs is used in the management of asthma. A simple, precise, rapid and selective simultaneous
equation by corrective absorbance method has been developed and validated for the simultaneous
determination of montelukast and bambuterol in bulk and marketed tablet formulation. The method
involves solving the simultaneous equation by calculating the concentration of one analyte in the sample
and the concentration of the second absorbing component of interest which was then calculated from the
corrected absorbance (total absorbance minus absorbance of the interfering substances) in the usual
way. Methanol was used as a solvent, the wavelength maxima of montelukast and bambuterol was found
to be 283 nm and 265 nm, respectively. The absorptivity of montelukast at 283 and 265 nm was
calculated and found to be 383.15 and 285.67 g -1 L cm-1 respectively, for bambuterol at 265 nm it was
10.68 g -1 L cm-1 , while at 283 nm, bambuterol has very negligible absorptivity. An equation was derived
to calculate the concentration of montelukast and bambuterol in combined tablet formulation
simultaneously. Montelukast and bambuterol were found to be linear in the concentration range of 1080 µgmL -1 and 40 – 240 µgmL -1 , respectively. The method was found sensitive, accurate and precise for
simultaneous estimation of montelukast and bambuterol in combined tablet dosage forms.
Keywords: Montelukast, Bambuterol, Spectrophotometry, Absorptivity.

INTRODUCTION
Montelukast is leukotrine receptor blocker,
administered orally as tablet in the dose of 5-10 mg
per day. Chemically it is represented as (R-(E))-1-

(((1-(3-(2-(7-chloro-2-quinolinyl) ethenyl) phenyl) 3-(2-(1-hydroxy-1-methylethyl) phenyl) propyl)thio)
methyl) cyclopropaneacetic acid, monosodium salt
with molecular formula C35H 35ClNNaO 3S (Fig. 1). It
is not an official drug in any pharmacopoeia.
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Fig. 1: Structural formula of Montelukast
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Bambuterol is a β2 receptor agonist, administered orally as
tablet in the dose of 5-10 mg per day. Chemically it is
represented as [3(dimethylcarbamoyloxy)-5-[1-hydroxy-2-(tertbutylamino) ethyl]phenyl] N,N-dimethylcarbamate with the
molecular formula C18H29N3O5. It is an official drug in British
pharmacopoeia.
The review of literature revealed that several methods are
available for the determination of montelukast and bambuterol
individually or in combination with other drugs. But no method
mentioned in the literature explained the simultaneous
estimation of montelukast and bambuterol in bulk, dosage
forms and in biological fluids. The present study describes a
simple, rapid, accurate, reproducible and economical method
for simultaneous estimation of montelukast and bambuterol
using corrective absorbance method.
EXPERIMENTAL
Instruments and Materials
Pure Montelukast sodium and bambuterol hydrochloride
were obtained as gift samples from Sun Pharmaceuticals Pvt.
Ltd. India. The spectrophotometer used was Shimadzu UVVisible spectrophometer 1601 model with spectral bandwidth
of 3 nm and wavelength accuracy (with automatic wavelength
correction) of 0.5 nm. Analytical grade methanol was purchased
from Qualigens Fine Chemicals, Mumbai, India. All the
apparatus and instruments were calibrated and validated as per

CH3

calibration and validation protocol specified before starting the
experimental work.
Selection and standardization of the solvent
Drugs should have adequate absorbance in the same solvent
for the simultaneous determination. In water bambuterol
absorbs below 230 nm, possibility of water as solvent was
ruled-out. In methanol, bambuterol absorbs below 275 nm and
montelukast has a very good absorptivity in entire UV range,
hence methanol was selected as a possible solvent for analysis.
Determination of wavelength maxima and molar
absorptivity
Standard solution consisted of 50 µgmL-1 of montelukast
and bambuterol was prepared separately in 10 mL volumetric
flasks. Standard solutions of both drugs were scanned in the UV
range 220 to 400 nm, using methanol as blank (Fig 2). The
wavelength maxima of montelukast and bambuterol were
found to be 283 nm and 265 nm, respectively. The absorbances
of both drugs were recorded at 265 and 283 nm; and molar
absorptivity (є) for drugs was calculated from the formula:
Є = A/C.........................Eqn.1,
Where, A: absorbance, C: concentration of analyte in
g100mL-1.
The absorptivity of montelukast at 283 nm and 265 nm was
found to be 383.15 and 285.67, respectively. The absorptivity of
bambuterol at 265 nm was found to be 10.68; while at 283 nm
it was negligible
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Fig. 2 The UV-Spectra indicating wavelength maxima
Development of Simultaneous Equation
The equation for simultaneous estimation of montelukast
and bambuterol in combination was developed by
‘Corrective Absorbance Method.(1)
CMON = A1/ єx1 ………………………...Eqn.2,
CBAM = [A2 – (CMON X єx2)]/єy2 ……….Eqn.3.
Where, A1 and A2: absorbance of the sample at λ1 and λ2,
respectively
єx1 and єx2: absorptivity of Montelukast at λ1 and λ2,
respectively
єy2: absorptivity of Bambuterol at λ2,
CMON and CBAM: concentrations of montelukast and
bambuterol in g100mL-1
λ1: 283 nm
λ2: 265 nm
The equations 2 and 3 were modified, for the purpose of
calculating the concentration of montelukast and bambuterol
in the sample, to be as the following;
CMON = A1/ 383.15…………………………….. Eqn. 4,
CBAM = [A2 – (CMON X 285.67)]/10.68…………… Eqn. 5.
Equation (4) and (5) are the modified forms of the
equation for the simultaneous estimation of montelukast and
bambuterol in combination.
Preparation of standard mixture solution
Accurately weighed 10 mg of each of the standard
drugs montelukast and bambuterol was transferred into
clean, dry 10 mL volumetric flask and dissolved into a
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sufficient volume of methanol. The volume was made up
to 10 mL with methanol to get the concentration of 1000
µgmL-1. Aliquots of this solution were transferred into
separate 10 mL volumetric flasks and the volume was
then adjusted with methanol to get the concentrations in
the range between 1- 100 µgmL-1.
Validation of Analytical method
Validation is the process of establishing documented
evidence that provides a high degree of assurance that a
specific process will consistently produce a product
meeting its predetermined specifications and quality
attributes.
1. Limit of Quantification (LOQ) and Limit of
Detection (LOD)
LOD and LOQ were calculated statistically from
formula(3):
LOD = 3.3 (SD / S),
LOQ = 10 (SD / S)
Where, SD: Standard Deviation of y- intercepts of
regression lines,
S: Slope of the calibration curve.
The LOD and LOQ of montelukast and bambuterol
by statistical and visualization methods were mentioned
in Table (1).
2. Linearity
The linearity of montelukast and bambuterol were
found to be 1 – 80 and 40 – 240 µgmL-1, respectively.
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The values of the percentage curve fittings were in the
limits of acceptance criteria (Table 1).
3. Precision
Precision is the degree of agreement among individual
test results when the procedure is applied repeatedly to
multiple samplings of a homogeneous sample. Precision
is usually expressed as the standard deviation or relative
standard deviation. In the present study, developed
method was validated for method, system, inter-day and
intra-day precision.
As the values of %RSD of all precision study were
within the acceptable limits (less than 2%), both the
method as well as the system provides good precision and
reproducibility (Table 1).
4. Sensitivity
Absorbance of standard solutions of montelukast and
bambuterol was taken at 283 and 265 nm. Sandell’s
sensitivity (П) for drugs was calculated from the

following formula, at both wavelengths.(1)
П (µg/cm-3 AU) = Conc. of drug (µg100mL-1) X 0.001
Absorbance

The Sandell’s sensitivity for montelukast at 283 and
265 nm was found to be 0.00026 and 0.00035 µgcm3
AU1, respectively; and for bambuterol at 265 nm it
reached 0.009441 µgcm-3AU-1.
5. Accuracy
Accuracy of the method was determined in terms of
% recovery of standard. Recovery studies were carried
out by addition of standard drug solution at the level of
80%, 100% and 120% to the preanalyzed sample. Results
of the recovery study were found to be within the
acceptance criteria 100±10 %, indicating a good degree
of sensitivity of the method towards detection of analytes
in sample. (Table 1).

Table 1. Validation Parameters
SI. No.
Parameters
LOD
µgmL-1
1
LOQ
µgmL-1
µgmL-1
2
Linearity
Regression eqn
R2
Method (SD)
%RSD
System (SD)
%RSD
3.
Precision
Inter-day (SD)
%RSD
Intra-day (SD)
%RSD
Sensitivity
265 nm
4.
µg/cm-3 AU
283 nm
80%
5.
Accuracy
100%
120%
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Montelukast
2.53
7.66
10 - 80
0.0389x - 0.0129
0.9996
0.0488
0.101
0.0018171
0.101
0.0727
0.15
0.1112
0.2301
0.00035
0.00026
98.3 %
92.34 %
98.7 %

Bambuterol
5.54
16.79
40 - 240
0.001x + 0.004
0.999
0.8255
1.7046
0.001169
0.0816
0.9095
1.933
0.96
1.9952
0.009441
98.35 %
92.64 %
99.86 %
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Procedure for the analysis of tablet formulation
Sample: Montelukast sodium and Bambuterol
hydrochloride Tablet
Brand name: Montek Plus (10mg of Montelukast +
10 mg of Bambuterol).
Manufacturer: SUN Pharmaceutical Ind. Ltd.
Preparation of sample stock solution
193 mg of tablet powder equivalent to 10 mg each of
montelukast and bambuterol was weighed. The powder
was dissolved in a sufficient volume of methanol and
filtered through a Whatmann filter paper. Filtrate was
made up to 100 mL with methanol, 5 mL of filtrate was
transferred to 10 mL volumetric flasks, and then the
volume was made up with methanol. Absorbance of this
solution at 283 nm and 265 nm was recorded as A1 and
A2. Using equation 4 and 5, concentration of montelukast
and bambuterol was calculated in tablets.
The amount of montelukast and bambuterol in
marketed tablet formulation conformed to the label claim
(montelukast sodium 10 mg and bambuterol
hydrochloride 10 mg) (Table 2).
RESULTS AND DISCUSSION
The combination of montelukast and bambuterol

tablets is administered for the management of asthma. In
the present study, a new, reliable, reproducible, simple
UV method for the simultaneous determination of
montelukast and bambuterol in combined dosage forms
was developed and evaluated. The method was developed
by corrective absorbance, using methanol as solvent. The
wavelength maxima for montelukast and bambuterol
were 283 nm and 265 nm, respectively. The absorptivity
of montelukast at 283 and 265 nm was 383.15 and
285.67, respectively. The absorptivity of bambuterol at
265 nm was 10.68. An equation was developed to
calculate concentration of montelukast and bambuterol in
combined tablet formulation simultaneously. The
methods were validated based on ICH; analytical method
validation guidelines. The values of R2 for linearity,
%RSD for precision and recovery study for accuracy
were within the limits of acceptance criteria of ICH; and
this indicates repeatability, reproducibility and accuracy
of the method.
The proposed method for simultaneous estimation of
montelukast and bambuterol was found to be simple,
accurate, precise, sensitive, economical and rapid. The
method can be employed to perform the routine analysis
conducted in quality control laboratories.

Table 2: Analysis of tablet formulation
Conc. (µgmL-1)
Stock
A2*
A1*
vol.
Montelukast
Bambuterol
5 mL
1.784
1.38
46.56
46.70

% Label Claim
Montelukast
Bambuterol
93.12
93.40

*Average of three determinations

CONCLUSION
The UV method has been developed for the
simultaneous estimation of montelukast sodium and
bambuterol hydrochloride in bulk and tablet formulation.
The methods were validated based on ICH analytical
method validation guidelines. The values of R2 for
linearity, %RSD for precision, and recovery study for
accuracy were within the limits of acceptance criteria of

ICH; and this indicates repeatability reproducibility,and
accuracy of the method. The proposed method for
simultaneous estimation of monelukast and bambuterol
was found to be simple, accurate, precise, sensitive,
economical and rapid. The method can be employed
when performing the routine analysis in quality control
laboratories.
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ﺘﻁﻭﻴﺭ ﻭﺘﻘﻴﻴﻡ ﻁﺭﻴﻘﺔ ﺍﻟﺘﺤﻠﻴل ﺍﻟﻁﻴﻔﻲ ﺒﺎﺴﺘﺨﺩﺍﻡ ﺍﻷﺸﻌﺔ ﻓﻭﻕ ﺍﻟﺒﻨﻔﺴﺠﻴﺔ ﻟﻠﺘﻘﺩﻴﺭ ﺍﻟﻤﺘﺯﺍﻤﻥ
ﻟﻤﺎﺩﺘﻲ ﻤﻭﻨﺘﻴﻠﻭﻜﺎﺴﺕ ﺼﻭﺩﻴﻭﻡ ﻭ ﺒﺎﻤﺒﻴﻭﺘﺭﻭل ﻫﺎﻴﺩﺭﻭﻜﻠﻭﺭﺍﻴﺩ ﻓﻲ ﺍﻟﻤﻭﺍﺩ ﺍﻟﺨﺎﻡ ﻭﺍﻟﻤﻀﻐﻭﻁﺎﺕ
ﻓﺎﺭﻭﻥ ﺒﺎﻭﺭ 1ﻭﺴﺎﻨﺠﻴﻪ ﺒﻴﻪ 1ﻭ ﺭﻭﺍ ﺝ.ﻙ.1
 1ﻜﻠﻴﺔ ﺍﻷﻤﻴﻥ ﻟﻠﺼﻴﺩﻟﺔ ،ﺠﺎﻤﻌﺔ ﻨﻴﺭﻻﻟﺒﺎﺠﻥ ،ﺒﺎﻨﻐﺎﻟﻭﺭ ،ﺍﻟﻬﻨﺩ

ﻤﻠﺨـﺹ
ﺇﻥ ﺩﻭﺍﺀ ﺍﻟﻤﻭﻨﺘﻴﻠﻭﻜﺎﺴﺕ ﻫﻭ ﻋﺒﺎﺭﺓ ﻋﻥ ﺤﺎﺠﺏ ﻟﻤﺴﺘﻘﺒﻼﺕ ﺍﻟﻠﻭﻜﻭﺘﺭﻴﻴﻥ.ﺃﻤﺎ ﺍﻟﺒﺎﻤﺒﻴﻭﺘﺭﻭل ﻓﻬﻭ ﻤﺤﻔﺯ ﻟﻤﺴﺘﻘﺒﻼﺕ ﺒﻴﺘﺎ.2-
ﻭﺍﻟﺨﻠﻴﻁ ﻤﻥ ﻫﺫﻴﻥ ﺍﻟﺩﻭﺍﺌﻴﻥ ﻴﺴﺘﻌﻤل ﻋﺎﺩﺓ ﻓﻲ ﻋﻼﺝ ﺍﻟﺭﺒﻭ .ﺘﻡ ﺘﻁﻭﻴﺭ ﻭﺘﻘﻴﻴﻡ ﻤﻌﺎﺩﻟﺔ ﺒﺴﻴﻁﺔ ﻭﺩﻗﻴﻘﺔ ﻭﺴﺭﻴﻌﺔ ﻭﺍﻨﺘﻘﺎﺌﻴﺔ
ﻟﻠﺘﺤﺩﻴﺩ ﺍﻟﻤﺘﺯﺍﻤﻥ ﻟﻠﻤﻭﻨﺘﻴﻠﻭﻜﺎﺴﺕ ﺍﻟﺒﺎﻤﺒﻴﻭﺘﺭﻭل ﻓﻲ ﺍﻟﻤﺎﺩﺓ ﺍﻟﺨﺎﻡ ﻭﺍﻟﺤﺒﻭﺏ ﺒﻭﺍﺴﻁﺔ ﻁﺭﻴﻘﺔ ﺍﻻﻤﺘﺼﺎﺹ ﺍﻟﻤﻌﺩل.ﺇﻥ ﻫﺫﻩ
ﺍﻟﻁﺭﻴﻘﺔ ﺘﺘﻀﻤﻥ ﺤﺴﺎﺏ ﺘﺭﻜﻴﺯ ﺍﺤﺩ ﺍﻟﻤﻭﺍﺩ ﺍﻟﺘﻲ ﻴﺭﺍﺩ ﺘﺤﻠﻴﻠﻬﺎ ﺒﺎﻟﻌﻴﻨﺔ ﻭﻤﻥ ﺜﻡ ﺤﺴﺎﺏ ﺘﺭﻜﻴﺯ ﺍﻟﻤﺎﺩﺓ ﺍﻟﻤﻤﺘﺼﺔ ﺍﻟﺜﺎﻨﻴﺔ ﻋﻥ
ﻁﺭﻴﻕ ﺍﻻﻤﺘﺼﺎﺹ ﺍﻟﻤﻌﺩل ﻭﻫﻭ ﻋﺒﺎﺭﺓ ﻋﻥ )ﺍﻻﻤﺘﺼﺎﺹ ﺍﻟﻜﺎﻤل-ﺍﻤﺘﺼﺎﺹ ﺍﻟﻤﻭﺍﺩ ﺍﻟﻤﺘﺩﺍﺨﻠﺔ( ﻭﺘﻡ ﺍﺴﺘﻌﻤﺎل ﺍﻟﻤﻴﺜﺎﻨﻭل
ﻜﻤﺫﻴﺏ .ﻭﺠﺩ ﺃﻥ ﺍﻟﺤﺩ ﺍﻷﻋﻠﻰ ﻟﻠﻁﻭل ﺍﻟﻤﻭﺠﻲ ﻟﻠﻤﻭﻨﺘﻴﻠﻭﻜﺎﺴﺕ ﺍﻟﺒﺎﻤﺒﻴﻭﺘﺭﻭل ﻫﻭ  283ﻭ  265ﻨﺎﻨﻭﻤﺘﺭ ﻋﻠﻰ ﺍﻟﺘﻭﺍﻟﻲ.
ﻜﻤﺎ ﺘﻡ ﺤﺴﺎﺏ ﻤﻌﺎﻤل ﺍﻻﻤﺘﺼﺎﺹ ﻟﻠﻤﻭﻨﺘﻴﻠﻭﻜﺎﺴﺕ ﻋﻨﺩ ﺍﻟﻁﻭل ﺍﻟﻤﻭﺠﻲ  283ﻭ 265ﻨﺎﻨﻭﻤﺘﺭ ﻭﻭﺠﺩ ﺍﻨﻪ ﻴﺴﺎﻭﻱ 383.51
ﻭ  g-1Lcm-1 285.76ﻋﻠﻰ ﺍﻟﺘﻭﺍﻟﻲ .ﺃﻤﺎ ﺒﺎﻟﻨﺴﺒﺔ ﻟﻠﺒﺎﻤﺒﻴﻭﺘﺭﻭل ﻓﺎﻥ ﻤﻌﺎﻤل ﺍﻻﻤﺘﺼﺎﺹ ﻋﻨﺩ ﺍﻟﻁﻭل ﺍﻟﻤﻭﺠﻲ 265
ﻨﺎﻨﻭﻤﺘﺭ ﻜﺎﻥ  10.86ﻭﻋﻨﺩ ﺍﻟﻁﻭل ﺍﻟﻤﻭﺠﻲ  283ﻨﺎﻨﻭﻤﺘﺭ ﻜﺎﻨﺕ ﻗﻴﻤﺘﻪ ﻀﺌﻴﻠﺔ ﺠﺩﺍ ﻭﻴﻤﻜﻥ ﺇﻫﻤﺎﻟﻬﺎ .ﺘﻡ ﺍﺸﺘﻘﺎﻕ ﻤﻌﺎﺩﻟﺔ
ﻟﺤﺴﺎﺏ ﺘﺭﻜﻴﺯ ﺍﻟﻤﻭﻨﺘﻴﻠﻭﻜﺎﺴﺕ ﻭ ﺍﻟﺒﺎﻤﺒﻴﻭﺘﺭﻭل ﻓﻲ ﻤﻀﻐﻭﻁﺔ ﺘﺤﻭﻱ ﺍﻟﻤﺎﺩﺘﻴﻥ ﺒﺸﻜل ﺴﺭﻴﻊ ﻭﻜﺎﻨﺕ ﺍﻟﻌﻼﻗﺔ ﺒﻴﻨﻬﻤﺎ ﺨﻁﻴﺔ
ﻋﻨﺩ ﺍﻟﺘﺭﺍﻜﻴﺯ ) (80-10ﻭ) µgml-1 (240-40ﻋﻠﻰ ﺍﻟﺘﻭﺍﻟﻲ .ﻟﻘﺩ ﻭﺠﺩ ﺃﻥ ﻫﺫﻩ ﺍﻟﻁﺭﻴﻘﺔ ﺩﻗﻴﻘﺔ ﻟﺤﺴﺎﺏ ﺘﺭﻜﻴﺯ ﻜل ﻤﻥ
ﺍﻟﻤﻭﻨﺘﻴﻠﻭﻜﺎﺴﺕ ﻭ ﺍﻟﺒﺎﻤﺒﻴﻭﺘﺭﻭل ﻓﻲ ﻤﻀﻐﻭﻁﺔ ﺘﺤﻭﻱ ﻜﻼﻫﻤﺎ.
ﺍﻟﻜﻠﻤـﺎﺕ ﺍﻟﺩﺍﻟـﺔ :ﻤﻭﻨﺘﻠﻭﻜﺎﺴﺕ ،ﺒﺎﻤﺒﻴﻭﺘﻭﺭل ،ﺍﻟﺘﺤﻠﻴل ﺍﻟﻁﻴﻔﻲ ،ﻤﻌﺎﻤل ﺍﻻﻤﺘﺼﺎﺹ.
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