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INTRODUCTION

Montelukast (Fig. 1) chemically is (1-[[[1R-1-[3-(1E)-2-
(7-chloro-2-quinolinyl)ethenyl]phenyl]-3-[2-(1-hydroxy-1-
methylethyl)phenyl]propyl]thio]methyl]cyclopropane acetic
acid sodium salt, is used in the treatment of asthma, allergic
rhinitis which acts through inhibition of leukotriene D4(LTD4)
[1,2]. Literature review indicates that few analytical methods
like spectrophotometric [3], HPLC [4-7] and LC-MS [8] have
been reported for the quantification of montelukast with other
drugs. Acebrophylline (Fig.1) chemically is 4-[2-amino-3,5-
dibromophenyl)methylamino]cyclohexan-1-ol; 2-(1,3-dimethyl-
2,6-dioxopurin-7-yl)acetic acid. It is having mucolytic expecto-
rant and bronchodilating activity. It is used for treating asthma
[9] and chronic obstructive pulmonary disease (COPD) [10].
It is a salt form of equimolar mixture of theophylline-7-acetic
acid and ambroxol [11]. Various methods like spectrophoto-
metry [12], RP-HPLC [13-15], LC-MS [16], HP-TLC [17] were
reported for estimation of acebrophylline. acebrophylline is
not official drug in IP, BP and USP [18].

Desloratadine (Fig. 1) is a non-sedative antihistamine agent
whose IUPAC name is 8-chloro-6,11-dihydro-11-(4-piperidi-
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nylidene)5H-benzo[5,6]cyclohepta[1,2-b]pyridine [19,20].
Desloratadine is partially soluble in water and completely soluble
in ethanol [21]. Literature survey revealed that spectrophoto-
metry [22], RP-HPLC [23-25] methods were used for estim-
ation of desloratadine in combination with other drugs.

Montelukast, acebrophylline and desloratadine combina-
tion dosage form is available in the market for treating chronic
asthma and chronic bronchitis. So far, there are no HPLC methods
available in the literature for simultaneous quantification of
montelukast, acebrophylline and desloratadine tablets. Hence,
a new, simple, rapid, precise, accurate, robust and stability
indicating that the developed method is for simultaneous quanti-
fication of montelukast, acebrophylline and desloratadine
tablets.

EXPERIMENTAL

Montelukast, acebrophylline and desloratadine standards
were obtained from Spectrum Pharma Pvt. Ltd. Hyderabad, India.
Montelukast, acebrophylline and desloratadine tablets with brand
name ACMON-DM manufactured by Aar Ess Remedies Pvt. Ltd.
Noida, India was purchased from local pharmacy at Hyderabad,
India. Both acetonitrile and methanol (HPLC-grade) were procured



from Thermo Fischer Scientific India Pvt. Ltd. Milli-Q water
was used in the mobile phase preparation. Waters HPLC system
with Empower-2 software was used for chromatographic
separations.

Chromatographic conditions

Chromatographic separation was carried out by emloying
BDS C8 column (150 mm × 4.6 µm particle size) using 0.01N
potassium dihydrogen ortho-phosphate buffer and acetonitrile
in the ratio 40:60 % v/v as mobile phase. The flow rate was
adjusted to 1 mL/min with run time 7 min. The coloumn temp-
erature was maintained at 30 ºC. The column effluents were
detected at isobestic point 280 nm and injection volume was
20 µL.

Preparation of 0.01N KH2PO4 buffer: Weighed 1.36g
of KH2PO4 was transferred into a 1000 mL of volumetric flask
and dissolved in 900 mL of Milli-Q water and made up to the
volume with water and filtered through membrane filter (pore
size 0.45 µ). The pH of above solution was adjusted to 3 with
ortho-phosphoric acid.

Preparation of mobile phase: KH2PO4 buffer (0.01N,
600 mL) and acetonitrile (400 mL) mixture was used as mobile
phase, degassed by ultrasonication and filtered through
membrane filter of pore size 0.45 µ.

Preparation of diluent: The diluent used in the study was
prepared by mixing 50:50 v/v of water and acetonitrile.

Preparation of standard solutions: Montelukast (10 mg),
acebrophylline (200 mg) and desloratadine (5 mg) working
standards were transferred into three separate 50 mL dry
volumetric flasks. Then added about 30 mL of diluent to the
flasks and dissolved by means of ultrasonication, make up the
volume by adding the diluent. From the above solution, 1 mL
was pipetted out and transferred into 10 mL dry volumetric
flask to prepare the concentrations of 20, 400 and 10 ppm of
montelukast, acebrophylline and desloratadine, respectively.

Preparation of sample solution: An amount equivalent
to 10 mg of montelukast, 200 mg of acebrphylline and 5 mg
of desloratadine was transferred into a 50 mL volumetric flask.
The contents of the flask were dissolved in 30 ml of diluent,
sonicated for 25min and made upto the final volume with
diluent. 1 mL of above solution was pipetted and transferred
into 10 mL volumetric flask and the final volume was made
upto the mark using diluent. The final concentrations of
montelukast, acebrophylline and desloratadine sample solution
was found to be 20, 400 and 10 ppm, respectively.

RP-HPLC method: The current analytical method developed
was validated according to ICH Q2(R1) guidelines [26]. The
validation parameters engaged in the current study were
specificity, linearity, precision, accuracy, robustness, LOD,
LOQ and solution stability.

Specificity: The interferences of components of tablet sample
matrix with the analyte peaks were determined by performing
forced degradation studies. The sample matrix is subjected to
various stress conditions such as acid, base, peroxide, heat
and UV light. HPLC chromatogram of standard solution of
montelukast, acebrophylline and desloratadine was presented
in Fig. 2.

0.40

0.30

0.20

0.10

0

A
U

1 2 3 4 5 6 7
min

D
es

lo
ra

ta
di

ne
 -

 3
.7

78

M
on

te
lu

ka
st

 -
 2

.0
40

A
ce

br
op

hy
lli

ne
 -

 2
.6

84

Fig. 2. Standard chromatogram of montelukast, acebrophylline and
desloratadine

Linearity: Linearity of the analytes were determined by
injecting six diverse concentrations of working standard
solutions of montelukast (5-30 ppm), acebrophylline (100-
600 ppm) and desloratadine (2.5-15 ppm) into HPLC system.
The peak areas were recorded and the correlation coefficient
was calculated.

Accuracy: Accuracy of the developed method was estab-
lished by standard addition method at 50, 100 and 150% levels
for montelukast, acebrophylline and desloratadine. The sample
solutions were injected thrice into HPLC system and the percen-
tage recovery was calculated.

Precision: System precision was established by injecting
six different solutions of montelukast having concentration
equal to 20 ppm, acebrophylline having concentration equal
to 400 ppm and desloratadine having concentration equal to
10 ppm. The mean and % RSD values of peak area and retention
time were calculated accordingly.

Robustness: Robustness of the method is established by
intentionally changing the selected chromatographic conditions
like flow rate, mobile phase ratio and temperature of the column.
The flow rates selected for study were 0.8, 1.0 and 1.2 mL/min.
The column temperature was changed from 25 to 30 ºC and
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Fig. 1. Chemical structure of montelukast, acebrophylline and desloratadine
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35 ºC. The sample solution was injected into the HPLC system
in triplicate and the peak areas were recorded.

RESULTS AND DISCUSSION

Linearity was obtained in the concentration range 5-30
ppm for montelukast, 100-600 ppm for acebrophylline and
2.5-15 ppm desloratadine for the developed method. The
linearity curve obtained for montelukast, acebrophylline and
desloratadine was linear with correlation coefficient 0.999 for
all the three analytes (Table-1).

TABLE-1 
LINEARITY RESULTS FOR MONTELUKAST, 
ACEBROPHYLLINE AND DESLORATADINE 

Regression equation parameters 
Parameter 

Montelukast Acebrophylline Desloratadine 
Linearity range 
(ppm) 

5-30 100-600 2.5-15 

Correlation co-
efficient 

0.999 0.999 0.999 

Slope 62549 8492 46066 
Y-intercept 9835 17955 2145 
LOD (ppm) 0.01 0.32 0.01 
LOQ (ppm) 0.03 0.98 0.04 

 
Accuracy of the developed method was established by

standard addition method by preparing 50, 100 and 150 %
level solutions, the results were presented in Table-2. Precision
of the proposed method was assessed by system precision and
method precision studies. System precision values were analyzed
by injecting standard solution six times in to HPLC system.

TABLE-2 
ACCURACY RESULTS 

Drugs Spiked concentration (ppm) Recovery (%) 
10 50 % 98.61 
20 100 % 98.47 Montelukast 
30 150 % 99.94 
200 50 % 98.43 
400 100 % 98.71 Acebrophylline 
600 150 % 99.14 
5 50 % 100.18 
10 100 % 100.11 Desloratadine 
15 150 % 98.61 

 
The % RSD values of system precision was observed to

be 0.4, 0.1 and 1.0 as shown in Table-3. The % RSD values of
method precision was observed to be 0.7, 0.1 and 0.5.The
results implied that the method developed was accurate and
precise. LOD and LOQ values of montelukast, acebrophylline
and desloratadine are given in the Table-1.

Robustness: The proposed method is unaffected by small
variations in method parameters and influential environmental
factors (room temperature, air humidity, etc.) and characterize
its reliability during normal usage. The peak areas were recorded
and shown in Table-4.

Forced degradation studies: Montelukast, acebrophylline
and desloratadine sample solutions were exposed to stress condi-
tions like acid, base, peroxide, heat, water and UV light. The
three drugs were degraded enough in the applied stress conditions.
Forced degradation studies indicated that montelukast, acebro-
phylline and desloratadine are not stable in acidic and basic
stress conditions and showed 3-4 % degradation. There was
no interference of degraded products in the analyte peaks, hence

TABLE-3 
SYSTEM PRECISION VALUES FOR MONTELUKAST, ACEBROPHYLLINE AND DESLORATADINE 

Rt 
(min) Area 

USP 
plate 
count 

USP 
tailing 

Rt 
(min) Area 

USP 
plate 
count 

USP 
tailing 

Rt 
(min) Area 

USP 
plate 
count 

USP 
tailing S. No. 

Peak 
name 

MONTELUKAST ACEBROPHYLLINE DESLORATADINE 
1 Inj-1 2.037 1274217 2031 2031 2.676 3475141 2521 1.10 3.759 476398 2831 1.01 
2 Inj-2 2.040 1282706 2099 2157 2.684 3471338 2552 1.09 3.772 465728 2676 0.99 
3 Inj-3 2.042 1286826 2109 1771 2.684 3471542 2482 1.11 3.778 467715 2504 0.99 
4 Inj-4 2.042 1283710 1.24 1.20 2.687 3473153 2393 1.07 3.778 465620 2848 0.99 
5 Inj-5 2.043 1281615 1.24 1.22 2.688 3472831 2531 1.10 3.784 466225 2880 0.99 
6 Inj-6 2.044 1289977 1.16 1.19 2.688 3483102 2531 1.08 3.789 472877 2655 0.99 

Mean   1283175    3474518    469094   
Std. Dev.   5343.8    4421.6    4498.7   
% RSD   0.4    0.1    1.0   

 
TABLE-4 

RESULTS OF ROBUSTNESS STUDY 

Rt (min) Average area 
Chromatographic conditions 

MON ACE DES MON ACE DES 
Buffer:Acetonitrile 45:55(v/v) 2.026 2.554 3.354 1294316 3485593 482179 
Buffer:Acetonitrile 40:60(v/v) 2.041 2.685 3.777 1283175 3474518 469094 
Buffer:Acetonitrile 35:65(v/v) 2.037 2.770 4.158 1308581 3500083 474600 
Flow rate (0.8 mL/min) 2.148 2.790 3.884 1265273 2996594 331663 
Flow rate (1.0 mL/min) 2.041 2.685 3.777 1283175 3474518 469094 
Flow rate (1.2 mL/min) 1.945 2.552 3.589 1222223 3287345 447875 
Temperature (25 °C) 2.049 2.716 3.922 1230066 2856676 317339 
Temperature (30 °C) 2.041 2.685 3.777 1283175 3474518 469094 
Temperature (35 °C) 2.041 2.603 3.512 1228822 2845522 324081 
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the method was proved to be stability indicating method. The
results of stress studies were provided in Table-5.

Conclusion

A simple, sensitive, fast, accurate, precise and specific
RP-HPLC-PDA method has been developed for the simultan-
eous quantification of montelukast, acebrophylline and deslorat-
adine in bulk and tablet dosage form. The developed method
was validated by linearity, precision, accuracy, robustness, limit
of detection and limit of quantification. The proposed method
is satisfactorily applied for the separation of analyte peaks in
presence of degradation products. The chromatograms showed
that there were no interference peaks due to degradants, hence
the method is stability indicating and can be applied for quality
control of montelukast, acebrophylline and desloratadine
combination tablets.
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