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Abstract: Combining non-sedating antihistamines (NSAs)
with montelukast (MON) has been found to significantly
enhance the therapeutic efficacy against daytime and com-
posite nasal symptoms, including rhinorrhea, sneezing,
and itching. This article reviews the current analytical
methods employed for the identification and quantitative
determination of MON in combination with NSAs in various
marketed formulations. The most commonly used methods
for the determination of MON and NSAs in combination are
chromatographic methods (high-performance liquid chro-
matography [HPLC] and thin-layer chromatography) and
spectrometry methods (spectrofluorometry and spectropho-
tometry). Recent preferences in the analysis of MON and
NSAs in combination samples prove the primacy of HPLC
(61%) and confirm the general trends moving toward more
sensitive methods, with a higher resolution potential, con-
sumption of small quantities of samples and reagents, and
requiring less analysis time.

Keywords: non-sedating antihistamines, montelukast, ana-
lysis, review

1 Introduction

Montelukast (MON) is 2-[1-[[(1R)-1-[3-[(1E)-2-(7-chloroquinolin-
2-yl)ethenyl]phenyl]-3-[2-(2-hydroxypropan-2-yl)phenyl]
propyl]sulfanylmethyl]cyclopropyl]acetic acid. It is a selective
leukotriene receptor antagonist which is used in the manage-
ment of chronic asthma, treatment of allergic rhinitis, and as
a prophylactic for exercise-induced asthma [1].

Second-generation non-sedating H1-antihistamines, like
cetirizine (CET), ebastine (EBA), bilastine (BIL), rupatadine
(RUP), and loratadine (LOR), and third-generation H1-anti-
histamines, like levocetirizine (LEV), fexofenadine (FEX),
and desloratadine (DES), demonstrate a greater affinity for
peripheral H1 receptors over central nervous system H1
receptors and cholinergic receptors. This selectivity reduces
the likelihood of adverse effects, such as sedation, while
effectively treating allergic symptoms. Their peripheral
selectivity stems from their zwitterionic nature at physio-
logical pH, making them highly polar and unable to pene-
trate the blood–brain barrier, thereby minimizing sedation.

Non-sedating antihistamines (NSAs) show promise in
managing allergic rhinitis by alleviating symptoms like
nasal itching, sneezing, and rhinorrhea. They are also
effective in treating acute and chronic urticaria [2]. Com-
bining NSAs with MON has been found to significantly
enhance the therapeutic efficacy against daytime and com-
posite nasal symptoms, including rhinorrhea, sneezing,
and itching [3–5].

Structurally, all non-sedating H1-antihistamines have a
piperidine nucleus except for CET and LEV, which are
diaryl-substituted piperazines [3,6].

MON, when combined with NSAs, presents a unique
analytical challenge due to the diverse chemical structures
and physicochemical properties of NSA compounds. As a
result, a wide range of analytical techniques have been
developed and reported for their analysis, including high-
performance liquid chromatography (HPLC), thin-layer
chromatography (TLC), and various spectrophotometric
methods.
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Although combinations of NSAs with MON are of sig-
nificant importance, a comprehensive review encompassing
all the analytical techniques used for their determination
has yet to be published. This article seeks to fill that gap
by presenting a detailed overview of the analytical methods
employed to determine these combinations in pharmaceu-
tical preparations. Along with a general overview of the
techniques, this article also provides an in-depth examina-
tion of published studies on the analysis of each specific
combination. It consolidates references from 2001 onward,
obtained by searching the most comprehensive scientific
databases: Science Direct, Springer Link, PubMed, Scopus,
and Google Scholar; the search particularly focused on recent
methodologies for analyzing these combinations across var-
ious pharmaceutical matrices.

2 Spectrophotometric methods

Various spectrophotometric methods such as first-order
derivative [7–12], second-order derivative [13], and ratio
derivative spectrophotometry [13–15] have been reported
for the analysis of MON and LEV combination. Among them,
Choudhari et al. [11] presented data, indicating that their
method is the most sensitive, achieving the lowest limit of
quantitation (LOQ) values (0.090 and 0.178 µg·mL−1 for MON
and LEV, respectively) compared to other derivative methods.
The methods proposed by Patel et al. and Sankar et al. [7,12]
were tested on bulk and laboratory mixtures, as well as on
dosage form samples; however, they were not properly vali-
dated, so their reliability cannot be assured. Additionally,
three absorption correction methods [10–12] have been
reported for the determination of this combination. Sankar
et al. [12] did not provide the limits of detection (LODs) and
LOQs for their method, while the method proposed by Mani-
saikumar et al. [10] demonstrated greater sensitivity than that
of Choudhari et al. [11], with LODs of 0.0528 and 0.4130 µg·mL−1

for LEV andMON, respectively. Other spectrophotometric tech-
niques, including simultaneous equation [9,16], area under the
curve [17], dual wavelength [13], and bivariate calibration [13],
have also been proposed, all with quantitation limits suffi-
ciently sensitive and appropriate for determining these drugs
in bulk and pharmaceutical preparations.

The combination of MON with FEX has been analyzed
using first-order derivative spectrophotometry [18] and the
simultaneous equation method [19,20]. Although LOD values
were not reported in the studies of Sowjania and Sastri [19], the
available data suggest that the first-order derivative method
[18] appears to be more sensitive than the simultaneous equa-
tion methods.

The first-order derivative spectrophotometric [21] and
Q-ratio methods [22] have been reported for determining
the RUP and MON combination. While no definitive con-
clusions can be drawn about the sensitivity of these two
methods due to the absence of LOD values in the study of
Rupali et al. [22], the linear ranges presented are compar-
able and appropriate for spectrophotometric analysis.

Two simultaneous equation methods [23,24], an absorp-
tion correction method [25], and a second-derivative spectro-
photometricmethod [26] were reported for the determination
of BIL and MON combination, the second derivative
method [26] demonstrating greater sensitivity than the
methods reported in Kolekar et al. and Patel et al. [23,24],
with LOD values of 0.1216 and 0.3686 µg·mL−1 for MON and
BIL, respectively.

One article per combination dealing with spectrophoto-
metric methods employing second derivative, ratio deriva-
tive, and first derivative techniques has been reported for
the combination of LOR [27], DES [28], and [DES] with MON.

It is worth mentioning that methanol has been com-
monly used as a solvent in many of these methods, which
undermines their green and environmentally friendly status
due tomethanol’s toxicity and harmful environmental impact.

The experimental conditions and technical details of
these methods are summarized in Table 1.

3 Spectrofluorometric methods

A limited number of spectrofluorometric methods have been
reported for the analysis of MON with NSA combinations.

A spectrofluorometric method was also developed with
excitation and emission wavelengths of 261 and 287 nm for
FEX and 392 and 487 nm for MON, respectively. The calibra-
tion curves were found to be linear over concentration
ranges of 20–100 µg·mL−1 for FEX and 2–10 µg·mL−1 for
MON. The LODs were determined to be 0.36 µg·mL−1 for
FEX and 0.73 µg·mL−1 for MON [30].

Abdel Hamid et al. [31] introduced an eco-friendly syn-
chronous fluorescence spectrofluorimetric method for the
simultaneous analysis of MON and FEX. This method mea-
sures the relative synchronous fluorescence intensity of
both drugs in methanol, with a Δλ of 60 nm, using wave-
lengths of 405 nm for MON and 288 nm for FEX. The method
demonstrated linearity in the ranges of 0.1–2.0 μg·mL−1 for
MON and 2.0–20.0 μg·mL−1 for FEX. The LODs were 0.018
and 0.441 μg·mL−1 for MON and FEX, respectively.

The method of Prajapati et al. [30] appears to be more
sensitive than that of Abdel Hamid et al. [31] with LODs of
0.018 and 0.441 μg·mL−1 for MON and FEX, respectively.
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Derayea et al. [32] developed a spectrofluorometric method
for estimating MON and BIL in pharmaceutical dosage
forms by utilizing the synchronized fluorescence amplitude
at the first derivative’s peaks, specifically at 381 nm for MON
and 324 nm for BIL. Calibration plots showed excellent lin-
earity over concentration ranges of 50–2,000 ng·mL−1 for
MON and 50–1,000 ng·mL−1 for BIL. The method’s develop-
ment included careful optimization of experimental condi-
tions, such as selecting the optimal Δλ, choice of the solvent,
the effect of diluting solvents, buffers, pH modifiers, and the
impact of various organized media like surfactants and
macromolecules. Thismethodwas found to be highly sensitive,
with LOD values of 16.5 ng·mL−1 for MON and 10.9 ng·mL−1 for
BIL. The method was found to be comparable in its perfor-
mance to the spectrophotometricmethod reported by Prajapati
et al. [30].

RUP and MON were quantified spectrofluorometrically
by using the first derivative synchronous spectrofluorometric
intensities in an aqueous solution containing McIlvaine’s
buffer at pH 2.60. The intensities were measured at 261 nm
for RUP and 371 nm for MON. The method demonstrated lin-
earity within the concentration ranges of 0.10–4.00 µg·mL−1

for RUP and 0.20–1.60 µg·mL−1 for MON [33].
A validated method utilizing second derivative syn-

chronous fluorometry was reported for the simultaneous
analysis of DES and MON in their co-formulated tablets.
The method involved measuring the synchronous fluores-
cence intensities of both drugs in McIlvaine’s buffer, pH 2.3, in
the presence of carboxymethyl cellulose sodium (CMC) as a
fluorescence enhancer, with a constant wavelength difference
(Δλ) of 160 nm. Peak amplitudes of the second derivative syn-
chronous fluorescence spectra were determined at 288 nm for
DES and 385 nm for MON. The method exhibited a linear
relationship between the concentration and peak amplitude
over the concentration ranges of 0.10–2.00 µg·mL−1 for DES
and 0.20–2.00 µg·mL−1 for MON [34].

4 Chromatographic methods

Various chromatographic methods have been described
for the determination of MON in combination with NSAs
in various marketed formulations. Chromatographic tech-
niques like HPLC, TLC, and ultraperformance liquid chro-
matography have been used.

4.1 TLC methods

In the last two decades, TLC has become one of the most
useful chromatographic methods, especially for qualitative

analysis and preparative separations. Quantitative determi-
nation by TLC has never been as popular as gas chromato-
graphy and HPLC, due to problems with sample applications,
development, and evaluation. However, due to the recent
developments in instrumentation for TLC, which will lead
to a general improvement in accuracy and precision, it is
now increasingly being used for the quantitative determina-
tion of drugs in tablets, capsules, solutions, ointments, and
many other formulations [35].

Densitometric TLC methods have been developed for
the determination of LEV and MON in tablets [8,36–38].
Among literature reports, the method by Smita et al. [37]
is the most sensitive, with LOD values of 1.536 µg·mL−1 for
MON and 2.864 µg·mL−1 for LEV. Justification for the choice
of detection wavelengths was provided for all methods
except for those in the studies of Shah et al. and Vekaria
et al. [39,40]. All methods were validated for linearity, accu-
racy, and precision, with the study of Mahmoud et al. [41]
additionally claiming their method to be eco-friendly.

The combination of BIL and MON was also analyzed
using TLC [39,42,43]. All three methods were validated,
with justifications provided for the selection of detection
wavelengths. However, only the method of Balar et al. [43]
was further demonstrated to be stability-indicating through
the analysis of forced degradation samples.

The TLC methods reported for determining the combi-
nation of FEX and MON [40,44] demonstrated comparable
sensitivity. However, the method of Vekaria et al. [40] did
not provide justification for the selection of detection
wavelengths.

Table 2 provides an overview of various TLC methods
that have been reported in the literature.

4.2 HPLC methods

HPLC is particularly well suited for assessing the purity
and quality of pharmaceutical preparations, especially
when gas–liquid chromatography (GLC) is unsuitable due
to the insufficient thermal stability or low volatility of the
components. As a result, HPLC is favored over GLC for
product quality control (QC) in most pharmaceutical com-
panies and is included in most international pharmaco-
peias. The development of highly selective adsorbents
and advancements in the sensitivity of flow-through spec-
trophotometric, fluorometric, and electrochemical detectors
have further boosted the use of HPLC in pharmaceutical
analysis.

Reversed-phase high-performance liquid chromatography
(RP-HPLC) has been widely utilized for quantifying MON in
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combination with NSAs in pharmaceutical dosage forms. Most
of the reported methods employed isocratic elution using a RP
column (C8 or C18) and mobile phases composed of organic
solvent and buffer mixtures adjusted to specific pH levels.

The combination of LEV and MON in tablet formulations
has been analyzed using RP chromatographic methods,
applying various combinations of stationary and mobile
phases [15,36,46–57]. Although all the methods have been
validated and proved to meet required standards, the method
of Sonawane et al. [50] is particularly noteworthy for being
stability-indicating as proven to be effective through the ana-
lysis of forced degradation samples, suggesting that it can
detect even minor amounts of degradation products along-
side the intact analyte(s). This implies a potentially lower
LOD compared to other methods (0.00028 µg·mL−1 LEV and
0.0032 µg·mL−1 MON, respectively). Erkmen et al.’s method
[53], on the other hand, was optimized using the one factor
at a time (OFAT) approach. This approach involves opti-
mizing individual factors sequentially, which can improve
reliability, but it may not necessarily achieve the same low
LOD as a method specifically designed to be stability-indi-
cating like the method of Sonawane et al. [50]. Nonetheless,
since the method of Erkmen et al. [53] has been validated, its
sensitivity is adequate for its intended application, although
it may not reach the smallest LOD compared to the method
in Sonawane et al. [50]. In conclusion, while both methods
are validated and effective within their specific contexts, the
method of Sonawane et al. [50] likely offers greater sensi-
tivity (smaller LOD) and more robust linear range, particu-
larly due to its stability-indicating nature, which has been
validated through forced degradation studies.

Comparing the HPLC methods used for the determina-
tion of RUP and MON combination in bulk and tablets
[58–62], the method proposed by Sutar and Magdum [60]
demonstrated superior sensitivity with a lower LOD and a
broader linear range compared to other methods, which,
while validated and within acceptable ranges, exhibited
slightly narrower linear ranges. The use of central compo-
site design in optimizing the method of Sutar and Magdum
[60] significantly enhanced its reliability. It is important to
highlight that all methods underwent rigorous validation
to ensure their reliability, sensitivity, and accuracy. How-
ever, only methods of Sutar and Magdum and Jani et al.
[60,62] were specifically proven to be stability-indicating, a
crucial feature for evaluating the stability of the analyte
under varying conditions.

The HPLC methods for determining the BIL and MON
combination in bulk and tablet forms [63–70] were all rig-
orously validated, among which methods reported in the
studies of Tiruveedhi et al., Vijayalakshmi et al., Swathi
et al., Sunkara and Ajitha, and Roshdy et al. [63–65,68,69]Ta
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were additionally proven to be stability-indicating. Notably,
the method developed by Vijayalakshmi et al. [64] was the
most sensitive, with LOD values of 0.018 µg·mL−1 for BIL and
0.024 µg·mL−1 for MON. Of these methods, the one by Roshdy
et al. [69] stands out as the only method that was eco-
friendly, stability-indicating, and systematically optimized
using an experimental design approach.

Upon comparing the reported methods for the deter-
mination of DES and MON combination in the tablet form
[71–73], the method of Gandhi et al. [73] showed the lowest sen-
sitivity, with the lowest LOD values (0.176 and 0.087 µg·mL−1 for
DES and MON, respectively) among the three methods with
acceptable linear ranges for routine analysis, substantiating
its ability to detect low concentrations of the analytes, while
the method of Mistry et al. [71] exhibited the lowest sensi-
tivity among the three methods, with the highest LOD values
(11.51 and 4.06 µg·mL−1 for MON and DES, respectively),
making it particularly ineffective in detecting very low con-
centrations of the analytes which contradicts its claimed sta-
bility-indicating capability and inconsistent with its broad
linear range. On the other hand, the method of Mallesham
et al. [72] demonstrated moderate sensitivity, with a slightly
higher LOD than that reported by Gandhi et al. [73], making it
less sensitive but still effective for most analytical purposes.

Numerous methods have been reported for the deter-
mination of FEX and MON in pharmaceutical dosage forms
[74–89]. The low LOD is crucial for detecting trace amounts
of analytes, and among the methods reported, the most
sensitive LODs for FEX and MON were found in methods
of Chabukswar et al. and Godavarthi et al. [87,88]. The LOD
for FEX reported in Chabukswar et al. [87] is 0.028 µg·mL−1,
and for MON in Godavarthi et al. [88] the LOD is
0.02 µg·mL−1, making them particularly sensitive for both
analytes. High LOD methods such as those reported in
Tamilselvi and Sruthi and Mohite et al. [75,79], with LODs
of 3.83 µg·mL−1 for FEX and 2.96 µg·mL−1 for MON, respec-
tively, indicate a less sensitive approach, which might be
less suitable for samples where the analytes are present in
very low concentrations. Wide linear range is desirable for
quantifying a broad spectrum of concentrations without
requiring dilution or concentration of samples. The method
described by Godavarthi et al. [88] stands out with linear
ranges of 12–144 µg·mL−1 for FEX and 0.05–10 µg·mL−1 for
MON, which allows it to handle diverse sample concentra-
tions effectively. A narrow linear range is observed in
the study of Padmavaathi and Subba Rao [83] for FEX
(10–30 µg·mL−1) and the study of Uthirapathy et al. [85]
for MON (0.4–2.4 µg·mL−1). These narrower ranges may limit
the applicability of the method to samples with specific con-
centration levels, requiring additional steps to fit into the
detectable range.

Most methods maintain a flow rate of 1.0 mL·min−1,
which is optimal for standard HPLC systems and ensures a
balance between the analysis time and resolution. Exceptions,
like the method in Manasa et al. [84] with a flow rate of
0.8mL·min−1, may be adjusted for specific analytical needs
but could require recalibration of equipment. The wide-
spread use of C18 columns across methods highlights their
versatility and compatibility with various mobile phases.
The occasional use of C8 columns (as in the study of
Uthirapathy et al. [85]) may be due to specific interaction
requirements, but generally C18 is preferred for its broad
applicability.

The method described in Chabukswar et al. [87] offers
the best balance between sensitivity (LOD of 0.028 µg·mL−1

for FEX), linear range (0.6–120 µg·mL−1 for FEX), and prac-
ticality (standard flow rate and use of C18 column). It is
highly sensitive, covers a wide concentration range, and
remains practical for routine analysis. For applications
requiring the detection of very low concentrations, the
method of Godavarthi et al. [88] with its low LOD for MON
(0.02 µg·mL−1) would be the preferred choice, although it
may require more complex mobile phase preparation.

This comparative analysis highlights the trade-offs
between sensitivity, linear range, and practical simplicity,
enabling the selection of the most appropriate method
based on specific analytical needs.

Many methods have been reported for the analysis of
EBA and MON in pharmaceutical preparations [90–96],
and these methods vary in levels of control parameters
(column type, mobile phase composition, mobile phase
flow rate, and wavelength of detection), which are conse-
quently affect the method outputs (detection limit, linear
range, and practicality of use). Low LOD values are essen-
tial for detecting small quantities of analytes. Among the
methods compared, the most sensitive method for MON is
found in the study of Ghode et al. [96], with an LOD of
0.041 µg·mL−1, and for EBA the same method reports an
LOD of 0.0211 µg·mL−1. This method stands out for its ability
to detect very low concentrations, making it ideal for sam-
ples where the analytes might be present in trace amounts.

Higher LODs are seen in methods like Shrikrishna and
Nisharani [91], with LODs of 1.05 µg·mL−1 for MON and
1.13 µg·mL−1 for EBA, which indicate a lower sensitivity.
These methods may not be as effective in detecting small
quantities and might be better suited for samples with
higher analyte concentrations. The method of Shireesha
et al. [94] covers broad linear ranges from 0 to 16 µg·mL−1

for MON and 0–35 µg·mL−1 for EBA. These ranges are advan-
tageous for quantifying varying concentrations without the
need to alter the method significantly. Some methods, such
as those reported in the study of Shrikrishna and Nisharani
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[91], offer a more limited range (5–25 µg·mL−1 for both ana-
lytes), which could restrict their application to specific con-
centration levels, possibly requiring dilution or concentra-
tion steps for certain samples.

The majority of methods maintain a standard flow rate
of 1.0 mL·min−1, which is optimal for many HPLC systems,
ensuring consistency in retention times and peak resolution.
An exception is the method of Leelavathy and Shaheedha
[93], which uses a slightly lower flow rate of 0.8mL·min−1.
While this adjustment may help in certain separations, it
could also necessitate the recalibration of equipment and
adjustment of method parameters.

Most methods utilize C18 columns, known for their
versatility and compatibility with a wide range of mobile
phases. The method of Ghode et al. [96], however, uses a C8
column with water and trifluoroacetic acid (TFA), offering
a different separation mechanism that may be beneficial in
specific scenarios but could require optimization and vali-
dation for broader use.

The method of Shrikrishna and Nisharani [91], which
uses methanol and water with pH adjustment, stands out
for its simplicity. Simple mobile phases reduce the pre-
paration time, minimize the risk of errors, and are easier
to replicate, making them ideal for routine analysis, while
methods like those in the study of Ghode et al. [96] involve
water and TFA, which, while potentially offering better
resolution, require careful pH control and preparation,
increasing the complexity of the method and the possibility
of variability between runs.

The method of Ghode et al. [96] offers the best sensi-
tivity with low LOD values (0.041 µg·mL−1 for MON and
0.0211 µg·mL−1 for EBA) and an adequate linear range
(5–60 µg·mL−1 for both analytes). It may be more complex
due to the use of TFA and the C8 column but is highly
effective for detecting low analyte concentrations.

This analysis highlights the importance of balancing
the sensitivity, linear range, and simplicity when selecting
an HPLC method, depending on the specific needs of the
analysis.

Several methods have been confirmed as stability-indi-
cating through the analysis of forced degradation samples
[50,60,62–65,68,69,71,74,76,77,81,83,90,93]. However, many
of the reported methods skipped proper development or
optimization, instead incorrectly treating initial adjustments
of method control parameters for preliminary separation as
method optimization. Only two methods have been opti-
mized using either the OFAT approach [53,69] and another
two using the experimental design approach [63,92]. In rea-
lity, true optimization should follow the method develop-
ment stage in the analytical method lifecycle. Even though
these methods are fully validated according to the global

guidelines on method validation (ICH Q2 (R1)) [58] before
being implemented or used routinely, they often fail to
demonstrate robustness during routine QC testing and are
found to be unsuitable for their intended purpose [59].
Given the strict regulatory requirements and the increasing
emphasis on applying quality by design principles in the
analytical field (AQbD), it is essential to establish more rig-
orous standards for publishing analytical methods. This will
ensure the development of robust methods that are fit for use
in QC laboratories. Notably, no method has been reported to
be eco-friendly.

Ghonim et al. [97] developed and validated an eco-
friendly RP-HPLC method for the simultaneous determina-
tion of MON in combination with RUP, DES, and FEX in a
single analytical run. The method was optimized using
factorial experimental design and demonstrated adequate sen-
sitivity, with LOD values of 0.26 µg·mL−1 for RUP, 0.30 µg·mL−1

for DES, and 0.27 µg·mL−1 for FEX. Description of the reported
HPLC methods is given in Table 3.

5 Conclusions

In recent years, various analytical methods have been
reported for the quantitative estimation of drugs in combined
pharmaceutical dosage forms. This article summarizes the
reported analytical methods for the simultaneous estimation
of MON and NSAs in bulk and combined pharmaceutical
formulations.

It has been observed that the application of experi-
mental design approaches for the method optimization is
limited, which indicates that there is potential for enhan-
cing method optimization. Statistical tools and experi-
mental designs can aid in identifying optimal separation
conditions and improving the robustness of analytical

Figure 1: Graph displaying the % ratio of the analytical methods used for
the simultaneous estimation of MON and NSA combination.
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methods. It is noteworthy that although most reported
methods are validated according to international guide-
lines, some may not be suitable for routine QC testing
due to their lack of robustness. This underscores the
need for more stringent standards in the publication of
analytical methods.

This review revealed that RP-HPLC is the most fre-
quently used method (61%), compared to different spec-
troscopic methods (27%) and TLC methods (≈12%). An
overview of all the reported analytical methods used for
the simultaneous estimation of MON and NSAs in bulk
and combined pharmaceutical formulations is presented
in Figure 1.

Funding information: Authors state no funding involved.

Author contributions: Abu Reid Imad: Conceived the core
idea of this review and also directed the other authors and
edited and approved the final manuscript. Osman Syda and
Bakheet Somia: Contributed to the collection and analysis
of papers discussed herein, wrote the draft manuscript,
and approved the final manuscript.

Conflict of interest: Authors state no conflict of interest.

Data availability statement: The datasets generated during
and/or analyzed during the current study are available
from the corresponding author on reasonable request.

References

[1] Sweetman SC. Martindale: The complete drug reference. 36th edn.
London: Pharmaceutical Press; 2009.

[2] Golightly LK, Greos LS. Second-generation antihistamines actions
and efficacy in the management of allergic disorders. Drugs.
2005;65(3):341–84.

[3] DeRuiter J. Histamine H1-receptor antagonists: antihistaminic
agents. Princ Drug Action. 2001;13:1–20.

[4] Khan S, Lynch N. Efficacy of montelukast as added therapy in
patients with chronic idiopathic urticarial inflammation. Allergy
Drug Targets. 2012;11(3):235–43. doi: 10.2174/187152812800392742.
PMID: 22452602.

[5] Qing HW, Liao JC. A systematic review and meta-analysis of lora-
tadine combined with montelukast for the treatment of allergic
rhinitis. Front Pharmacol. 2023;14:1287320. doi: 10.3389/fphar.
2023.1287320.

[6] Moffat AC, Osselton MD, Widdop B. Clarke’s analysis of drugs and
poisons. 36th edn. London: Pharmaceutical Press; 2011.

[7] Patel NK, Chouhan P, Paswan SK, Soni PK. Development and vali-
dation of a UV spectrophotometric method for simultaneous esti-
mation of combination of montelukast sodium in presence of
levocetirizine dihydrochloride. Der Pharmacia Lett.
2014;6(3):313–21.

[8] Rote AR, Niphade VS. Determination of montelukast sodium and
levocetirizine dihydrochloride in combined tablet dosage form by
HPTLC and first-derivative spectrophotometry. J Liq Chromatogr
Relat Technol. 2011 Jan;34(3):155–67.

[9] Mittal M, Upadhyay Y, Anghore DD, Rawal RR. Simultaneous esti-
mation of acebrophylline, montelukast and levocetrizine dihy-
drochloride in marketed formulation by UV-spectroscopy. World J
Pharm Pharm Sci. 2016 Jun 11;5:1274–84.

[10] Manisaikumar D, Mahesh M, Anandakumar K. Edem Balaraju.
Simultaneous estimation of montelukast sodium, levocetirizine dihy-
drochloride and ambroxol hydrochloride in bulk and in its capsule
formulation by first order derivative spectroscopy and absorbance
correction method. World J Pharm Pharm Sci. 2015;4(10):2294–304.

[11] Choudhari VP, Kale AN, Polshettiwar SA, Sutar AS, Patel DM,
Kuchekar BS. Derivative and absorption factor spectrophotometric
estimation of montelukast sodium and levocetirizine dihy-
drochloride from pharmaceutical formulations. Res J Pharm
Technol. 2011;4(3):389–92.

[12] Sankar ASK, Baskar GN, Nagavalli D, Anandakumar Kand
Vetrichelvan T. Simultaneous estimation of montelukast sodium
and levocetirizine hydrochloride from tablet dosage form. Res J
Pharm Technol. 2009;2(4):743–5.

[13] Rashed NS, Abdallah OM, Said NS. Development and validation of
Spectrophotometric methods for simultaneous determination of
levocetirizine dihydrochloride and montelukast sodium in tablet
dosage form. World J Pharm Pharm Sci. 2015;4(5):73–88.

[14] Choudhari V, Kale A, Abnawe S, Kuchekar B, Gawli V, Patil N.
Simultaneous determination of montelukast sodium and levoce-
tirizine dihydrochloride in pharmaceutical preparations by ratio
derivative spectroscopy. Inter J Pharm Tech Res. 2010 Mar;2(1):4–9.

[15] Babu RS, Bharadwaj KA, Arjun NC, Prasad V. A validated comparita-
tive LC and ratio first derivative spectrophotometric method for the
simultaneous determination of levocetrizine dihydrochloride and
montelukast sodium in bulk and pharmaceutical dosage forms. J
Appl Pharm Sci. 2012 Aug;2(8):243–9. doi: 10.7324/JAPS.2012.2842.

[16] Tamilselvi N, Mohamed ASH, Basheer C, Louis NL. Development
and validation of spectrophotometric method for simultaneous
determination of montelukast sodium and levocetirizine
Hydrochloride. J Pharma Innovative Res. 2015;2(1):6–10.

[17] Nilam PK, Pancholi S. Determination of montelukast sodium and
levocetirizine dihydrochloride in tablet dosage form by AUC curve
method. Der Pharma Chemica. 2011;3(5):135–40.

[18] Kumar PR, Kumar RR. Q analysis of montelukast sodium and fex-
ofenadine hydrochloride in tablet formulation by derivative spec-
trophotometry. Asian J Res Chem. 2017;10(2):174–8.

[19] Sowjania G, Sastri T. UV Spectrophotometric method development
and validation for simultanious determination of fexofenadine
hydrochloride and Montelukast sodium in tablets. World J Pharm
Pharm Sci. 2018 Jul;6(10):780–9.

[20] Patle D, Nagar SUV. Visible spectrophotometric method for esti-
mation of montelukast and fexofenadine by simultaneous equa-
tion method in bulk and combined dosage form. Curr Trends
Biotech Pharm. 2017;11:382–8.

[21] Patel PG, Vaghela VM, Rathi SG, Rajgor NB, Bhaskar VH. Derivative
spectrophotometry method for simultaneous estimation of rupa-
tadine and montelukast in their combined dosage form. J Young
Pharm. 2009;1(4):364.

[22] Rupali LC, Moreshwar PM, Sanjay DS. Spectrophotometric estima-
tion of rupatadine fumarate and montelukast sodium in bulk and
tablet dosage form. Int J Pharm Pharm Sci. 2012;4:737–40.

12  Imad Osman Abu Reid et al.

https://doi.org/10.2174/187152812800392742
https://doi.org/10.3389/fphar.2023.1287320
https://doi.org/10.3389/fphar.2023.1287320
https://doi.org/10.7324/JAPS.2012.2842


[23] Kolekar BD, Gawade NN, Dyade GK, Jadhav NY. Chemometric
assisted spectrophotometric method development through quality
by design approach for the estimation of bilastine and montelukast
sodium in combined solid dosage form. Indian J Pharm Drug Stud.
2024 Jan;3(1):16–23.

[24] Patel P, Panchal ZA, Sweta P, Shaikh A. Simultaneous estimation of
montelukast sodium and bilastine in tablet dosage form by
simultaneous equation spectrophotometric method. Int J Educ
Appl Sci Resesearch. 2022;9(2):1–7. doi: 10.5281/zenodo.7075239.

[25] Pinkal P, Zinal AP, Sweta P, Adarsh J. Spectrophotometric absorp-
tion correction for the method simultaneous estimation of mon-
telukast sodium and bilastine in tablet dosage form. Int J Educ Appl
Sci Res. 2022;9(2):20–8. doi: 10.5281/zenodo.7075239.

[26] Detroja K, Vekaria H. Advanced derivative spectroscopic method for
estimation of montelukast and bilastine in their tablet dosage
form. Inter J Pharma Sci Drug Res. 2021;13(3):268–74.

[27] Radhakrishna T, Narasaraju A, Ramakrishna M, Satyanarayana AJ.
Simultaneous determination of montelukast and loratadine by
HPLC and derivative spectrophotometric methods. J Pharm Biomed
Anal. 2003;31(2):359–68. doi: 10.1016/S0731-7085(02)00650-7.

[28] Bankar RM, Patel DB. Simultaneous estimation of montelukast
sodium and desloratadine by ratio spectra derivative spectropho-
tometry method in combined dosage forms. J Chem Pharm Res.
2013;5(1):193–9.

[29] Pourghazi K, Khoshhesab ZM, Golpayeganizadeh AL, Shapouri MR,
Afrouzi H. Spectrophotometric determination of cetirizine and
montelukast in prepared formulations. Int J Pharm Pharm Sci.
2011;3:128–30.

[30] Prajapati P, Tamboli J, Surati P, Mishra A. Risk assessment-based
enhanced analytical quality-by-design approach to eco-friendly and
economical multicomponent spectrophotometric methods for
simultaneous estimation of montelukast sodium and bilastine.
J AOAC Int. 2021 Sep;104(5):1453–63.

[31] Abdel Hamid MA, Mabrouk MM, Michael MA. Eco‐friendly syn-
chronous fluorescence spectrofluorometric method for simulta-
neous determination of montelukast sodium and fexofenadine
hydrochloride in their antiallergic rhinitis fixed‐dose combination
tablets. Luminescence. 2024 Feb;39(2):e4648. doi: 10.1002/bio.
4648; Anumolu PD, Shakar PV, Jampana RT, Soujanya C, Afreen SS,
Ashok G. Concurrent discriminative emission intensity
quantification of fexofenadine hydrochloride and montelukast
sodium. Orient J Chem. 10.1002/bio.4648.

[32] Derayea SM, Badr El-Din KM, Ahmed AS, Khorshed AA, Oraby M.
Development of a green synchronous spectrofluorimetric tech-
nique for simultaneous determination of montelukast sodium and
bilastine in pharmaceutical formulations. BMC Chem. 2024;18(1):18.
doi: 10.1186/s13065-024-01116-3.

[33] Ghonim R, El-Awady MI, Tolba MM, Ibrahim F. Green quantitative
spectrofluorometric analysis of rupatadine and montelukast at
nanogram scale using direct and synchronous techniques. R Soc
Open Sci. 2021 Nov;8(11):211196. doi: 10.1098/rsos.21119633.

[34] Ibrahim FA, El‐Enany N, El‐Shaheny RN, Mikhail IE. Simultaneous
determination of desloratadine and montelukast sodium using
second‐derivative synchronous fluorescence spectrometry
enhanced by an organized medium with applications to tablets and
human plasma. Luminescence. 2015 Jun;30(4):485–94. doi: 10.
1002/bio.2764.

[35] Cimpoiu C, Hodisan S. Quantitative thin layer chromatography
analysis by photodensitometry. Rev Anal Chem. 2002;21(1):55–75.
doi: 10.1515/REVAC.2002.21.1.55.

[36] Rathore AS, Sathiyanarayanan L, Mahadik KR. Development of
validated HPLC and HPTLC methods for simultaneous determina-
tion of levocetirizine dihydrochloride and montelukast sodium in
bulk drug and pharmaceutical dosage form. Pharm Anal Acta.
2010;1(1):1–6. doi: 10.4172/2153-2435.1000106.

[37] Smita S, Sharma MC, Kohli DV, Sharma AD. Development and vali-
dation of TLC-densitometry method for simultaneous quantification
of montelukast sodium and levocetirizine dihydrochloride pharma-
ceutical solid dosage form. Der Pharmacia Lett. 2010;2(1):489–94.

[38] Raja TT, Rao AL. Quantitative analysis of levocetirizine dihy-
drochloride and montelukast sodium in tablets by high perfor-
mance thin layer chromatography with Ultra/Violet absorption
densitometry. Asian J Res Chem. 2012;5(10):1229–33.

[39] Shah DA, Patel PA, Chhalotiya U. Thin-layer chromatographic‒
densitometric method of analysis for the estimation of montelu-
kast and bilastine in combination. JPC–J Planar Chromatogr–Mod
TLC. 2021 Aug;34(4):289–95. doi: 10.1007/s00764-021-00120-w.

[40] Vekaria H, Muralikrishna K, Sorathiya MJ. Development and vali-
dation of HPTLC method for simultaneous estimation of montelu-
kast sodium and fexofenadine hydrochloride in the combined
dosage form. Der Pharmacia Lett. 2012;4(3):755–62.

[41] Mahmoud SA, El-Kosasy AM, Fouad FA. Simultaneous determina-
tion of montelukast sodium and loratadine by eco-friendly densi-
tometry and spectrophotometric methods. J Chromatogr Sci. 2023
Nov;61(10):907–17.

[42] Gosavi S, Kulkarni A, Pawar S, Dhamane S, Gorde P, Bhavar G,
Shirapure K. Comparative analysis of analytical method develop-
ment and its validation for the simultaneous estimation of bilastine
and montelukast sodium in bulk and its tablet formulation by
planar chromatography. Int J Exp Res Rev. 2023;32:387–97. doi: 10.
52756/ijerr.2023.v32.034

[43] Balar YN, Dedania ZR, Dedania RR. A validated stability indicating
HPTLC method for bilastine and montelukast in pharmaceutical
dosage form. Res J Pharm Technol. 2023;16(10):4498–504. doi: 10.
52711/0974-360X.2023.00733.

[44] Tandulwadkar SS, More SJ, Rathore AS, Nikam AR,
Sathiyanarayanan L, Mahadik KR. Method development and vali-
dation for the simultaneous determination of fexofenadine
hydrochloride and montelukast sodium in drug formulation using
normal phase high-performance thin-layer chromatography. Int
Sch Res Not. 2012;2012:924185. doi: 10.5402/2012/924185.

[45] Haghighi S, Shapouri MR, Amoli-Diva M, Pourghazi K, Afruzi H.
HPTLC-densitometric determination of cetirizine and montelukast
analysis in combined tablet dosage forms. Iran J Pharm Res: IJPR.
2013;12(2):303.

[46] Bharati J, Naidu BC, Sumanth M, Rajana N. A rapid, RP-UPLC assay
method for simultaneous determination of montelukast sodium
and levocetirizine dihydrochloride in pharmaceutical dosage
forms. World J Pharm Pharm Sci. 2015 Sep;4(11):1409–21.

[47] Somkuwar S, Pathak AK. Simultaneous estimation of levocetirizine
dihydrochloride and montelukast sodium by RP-HPLC method.
Pharmacia. 2012;1(3):91–4.

[48] Basu A, Basak K, Chakraborty M, Rawat IS. Simultaneous RP-HPLC
estimation of levocetirizine hydrochloride and montelukast sodium
in tablet dosage form. Int J PharmTech Res. 2011 Jan;3(1):405–10.

[49] Mittal M, Upadhyay Y, Anghore D, Kumar A, Rawal RK.
Simultaneous estimation of acebrophylline, montelukast, and
levocetirizine dihydrochloride in marketed formulation by high-
performance liquid chromatography method. Pharmaspire.
2018;10:23–8.

Determination of montelukast and non-sedating antihistamines  13

https://doi.org/10.5281/zenodo.7075239
https://doi.org/10.5281/zenodo.7075239
https://doi.org/10.1016/S0731-7085(02)00650-7
https://doi.org/10.1002/bio.4648
https://doi.org/10.1002/bio.4648
https://doi.org/10.1186/s13065-024-01116-3
https://doi.org/10.1098/rsos.21119633
https://doi.org/10.1002/bio.2764
https://doi.org/10.1002/bio.2764
https://doi.org/10.1515/REVAC.2002.21.1.55
https://doi.org/10.4172/2153-2435.1000106
https://doi.org/10.1007/s00764-021-00120-w
https://doi.org/10.52756/ijerr.2023.v32.034
https://doi.org/10.52756/ijerr.2023.v32.034
https://doi.org/10.52711/0974-360X.2023.00733
https://doi.org/10.52711/0974-360X.2023.00733
https://doi.org/10.5402/2012/924185


[50] Sonawane JK, Patil DA, Jadhav BS, Jadhav SL, Patil PB. Stability
Indicating RP-HPLC method development and validation for
simultaneous quantification of antihistaminic & anti-asthmatic
drug in bulk and tablet dosage form. J Pharm Biol Sci.
2020;8(1):12–22.

[51] Raja T, Rao AL. Development and validation of a reversed phase
HPLC method for simultaneous determination of levocetirizine and
montelukast sodium in tablet dosage form. Int J Res Pharm Chem.
2012;2(4):1057–63.

[52] Gupta NK, Babu AM, Gupta P. Simultaneous estimation of monte-
lukast sodium and levocetirizine HCl by RP-HPLC method devel-
opment in pharmaceutical tablet dosage form. Int J Pharm
Erudition. 2013;2(4):32–9.

[53] Erkmen C, Kurnali SZ, Uslu B. Development of reverse phase liquid
chromatographic method by using core shell particles column for
determination of montelukast and levocetirizine from pharma-
ceutical capsule dosage forms. Rev Roum Chim.
2019;64(10):859–66. doi: 10.33224/rrch.2019.64.10.04.

[54] Ali S, Gupta M. Method development and validation for the
simultaneous estimation of montelukast sodium and levocetirizine
hydrochloride tablet using RP-HPLC. J Pharm Sci Res. 2019
Aug;11(8):2998–3000.

[55] Ramesh J, Jayalakshmi B, Vijayamirtharaj R, Prakasam KC.
Simultaneous estimation of montelukast sodium and levocetirizine
hydrochloride by RP-HPLC method. Asian J Res Chem.
2010;3(4):1069–72.

[56] Ishaq BM, Prakash KV, Mohan GK, Muneer S, Ahad HA. RP-HPLC
method for simultaneous estimation of levocetirizine dihy-
drochloride and montelukast sodium in tablets. Indian EJ Pharma
Sci. 2015;1(1):18–20.

[57] Venila RK, Padmalatha H. Method development and validation for
the simultaneous estimation of montelukast and levocetirizine in
pharmaceutical dosage form by using RP HPLC. Int J Pharm.
2015;5(2):631–6.

[58] Redasani VK, Kothawade AR, Surana SJ. Stability indicating RP-HPLC
method for simultaneous estimation of rupatadine fumarate and
montelukast sodium in bulk and tablet dosage form. J Anal Chem.
2014;69:384–9. doi: 10.1134/S1061934814040121.

[59] Raja T, Rao AL, Ramanakanth MV, Ramya D, Padmaja S.
Development and validation of a reversed-phase HPLC method for
simultaneous estimation of rupatadine fumarate and montelukast
sodium from their combined dosage forms. Eurasian. J Anal Chem.
2014 Mar;9(1):49–57.

[60] Sutar SA, Magdum SC. Application of Design of Experiment in
Design, Development and optimization of stability indicating RP-
HPLC method for simultaneous determination of montelukast
sodium and rupatadine fumarate in bulk and formulation. JPRI.
2021;33(50A):126–44. doi: 10.9734/jpri/2021/v33i50A33388.

[61] Dighe NS, Balsane AS. Method development and validation of
rupatadine fumarate and montelukast sodium by RP-HPLC. Int J
Pharm Chem. 2015;5(2):57–65. doi: 10.7439/ijpc.

[62] Jani A, Jasoliya J, Vansjalia D. Method development and validation of
stability indicating RP-HPLC for simultaneous estimation of rupa-
tadine fumarate and montelukast sodium in combined tablet
dosage form. J Int Pharm Pharm Sci. 2014;6(2):229–33.

[63] Tiruveedhi BG, Battula VR, Bonige KB, Matlapudi RV. Stability
indicating isocratic HPLC approach to quantify montelukast and
bilastine mix in bulk and tablet formulation. Indian Drugs.
2023;60(5):57–65.

[64] Vijayalakshmi KA, Andrews BS, Rao BN. Quantification of bilastine
and montelukast combination in formulations utilizing liquid
chromatography: stability studies. Int J Appl Pharm. 2021;13:210–5.

[65] Swathi L, Sowmya G, Atchuta Kumar K. Simultaneous estimation of
montelukast and bilastine in bulk and pharmaceutical dosage form
by RP-HPLC. World J Pharm Sci. 2022;11(01):21–34. doi: 10.54037/
WJPS.2022.100905.

[66] Nizamuddin S, Raju SA. Development and validation RP-HPLC
method for simultaneous estimation of bilastine and montelukast
in bulk and pharmaceutical dosage. Asian Pac J Health Sci.
2022;9(3):242–7. doi: 10.21276/apjhs.2022.9.3.49.

[67] Andhale SM, Nikalje AP. Simultaneous estimation of bilastine and
montelukast in bulk by RP-HPLC and assessment of its applicability
in marketed tablet dosage form. J Pharm Res Int. 2022;34(3B):8–25.

[68] Sunkara R, Ajitha M. Stability Indicating RP-HPLC method devel-
opment and validation for simultaneous estimation of montelukast
and bilastine in bulk and pharmaceutical dosage form. World J
Pharm Sci. 2022 Jan;90–7. doi: 10.54037/WJPS.2022.100109.

[69] Roshdy A, Salam RA, Hadad G, Belal F, Elmansi H. Green quality by
design HPLC approach for the simultaneous determination of
bilastine and montelukast. BMC Chem. 2023 May;17(1):43. doi: 10.
1186/s13065-023-00953-y.

[70] Vyas P, Thakur VS, Basedia D, Dubey B. Development and validation
of RP-HPLC based analytical method for simultaneous estimation
of montelukast and bilastine in tablet dosage form. Curr Res Pharm
Sci. 2022;6:68–73. doi: 10.24092/CRPS.2022.120110.

[71] Mistry N, Patel K, Shah SK. Stability Indicating HPLC method for the
simultaneous estimation of montelukast sodium and desloratadine
in its dosage form. Pharm Anal Qual Assur. 2015;4:1–5.

[72] Mallesham B, Geetha K, Uma Maheswar Rao V. Simultaneous
estimation of desloratadine and montelukast in bulk and phar-
maceutical formulations by RP-HPLC. Int J Innovative Technol Res.
2014;2(5):1181–6.

[73] Gandhi BM, Rao AL, Rao JV. Method development and validation for
simultaneous estimation of montelukast sodium and desloratadine
by RP-HPLC. Am J Anal Chem. 2015 Jul;6(8):651–8. doi: 10.4236/ajac.
2015.68063.

[74] Adikay S, Bhavanasi M, Kaveripakam SS. A stability indicating RP-
HPLC method for simultaneous estimation of acebrophylline,
montelukast, and fexofenadine in bulk and pharmaceutical dosage
forms. Int J Pharm Investigation. 2023 Apr;13(2):306–12.

[75] Tamilselvi N, Sruthi K. Development of validated HPLC method for
simultaneous estimation of fexofenadine hydrochloride and mon-
telukast sodium in tablet dosage form. Int J Pharm Sci Res.
2012;3:4876–81.

[76] Pankhaniya M, Patel P, Shah JS. Stability-indicating HPLC method
for simultaneous determination of montelukast and fexofenadine
hydrochloride. Indian J Pharm Sci. 2013 May;75(3):284.

[77] Mustafa M, Amuthalakshmi S, Nalini CN. Simultaneous UPLC
Estimation of fexofenadine HCl and montelukast sodium tablets.
Res J Pharm Technol. 2017;10(2):557–61. doi: 10.5958/0974-360X.
2017.00111.1.

[78] Kakade TC, Rathore AS, Lohidasan S, Mahadik KR. Separation and
determination of fexofenadine hydrochloride and montelukast
sodium in tablet dosage form using RP-HPLC. Anveshana Int J Res
Pharm Life Sci. 2016;1(1):54–65.

[79] Mohite P, Deshmukh V, Pandhare R, Dhonde P. Development and
validation of RP-HPLC method for the simultaneous estimation of
montelukast and fexofenadine. Open J Pharma Sci. 2021;1(1):1–7.

14  Imad Osman Abu Reid et al.

https://doi.org/10.33224/rrch.2019.64.10.04
https://doi.org/10.1134/S1061934814040121
https://doi.org/10.9734/jpri/2021/v33i50A33388
https://doi.org/10.7439/ijpc
https://doi.org/10.54037/WJPS.2022.100905
https://doi.org/10.54037/WJPS.2022.100905
https://doi.org/10.21276/apjhs.2022.9.3.49
https://doi.org/10.54037/WJPS.2022.100109
https://doi.org/10.1186/s13065-023-00953-y
https://doi.org/10.1186/s13065-023-00953-y
https://doi.org/10.24092/CRPS.2022.120110
https://doi.org/10.4236/ajac.2015.68063
https://doi.org/10.4236/ajac.2015.68063
https://doi.org/10.5958/0974-360X.2017.00111.1
https://doi.org/10.5958/0974-360X.2017.00111.1


[80] Vekaria H, Limbasiya V, Patel P. Development and validation of RP-
HPLC method for simultaneous estimation of montelukast sodium
and fexofenadine hydrochloride in combined dosage form. J Pharm
Res. 2013 Jan;6(1):134–9. doi: 10.1016/j.jopr.2012.11.028.

[81] Rameezuddin MD, Vasanth PM, Ramesh T, Ramesh M. Method
development and stability indicating RP-HPLC method for
the estimation of montelukast and fexofenadine for bulk
and pharmaceutical dosage form. Int J Chem Tech Res.
2013;5:2821–9.

[82] Kumar PR, Kumar RR. Validated Stability-indicating isocratic RP-
HPLC method of estimation of montelukast sodium and fexofena-
dine hydrochloride in bulk and in solid dosage by Vierodt’s
method. J Chem Pharm Res. 2017;10(5):681–7.

[83] Padmavaathi K, Subba Rao M. A new stability-indicating RP-HPLC
method for the simultaneous determination of fexofenadine
hydrochloride and montelukast in combined dosage form. Der
Pharmacia Lett. 2015;7:301–7.

[84] Manasa YL, Srinivasa RN, Regalla MR. Method development and
validation for simultaneous estimation of fexofenadine HCl and
montelukast sodium by RP-HPLC in pure and combined tablet
dosage form. World J Pharm Pharm Sci. 2013;2:5948–65.

[85] Uthirapathy RMS, Thangadurai A, Munusamy J, Dhanapal K.
Simultaneous estimation of fexofenadine hydrochloride and mon-
telukast sodium in bulk and marketed formulation by RP-HPLC
method. Int Res J Pharm. 2014;3:356–9.

[86] Tukaram MK, Risha RW, Rajendra BK. Development and validation
of RP-HPLC method for estimation of montelukast sodium and
fexofenadine hydrochloride in pharmaceutical preparations. Chem
Sci Trans. 2013;2(3):889–99. doi: 10.7598/cst2013.361.

[87] Chabukswar AR, Choudhari VP, Jagdale SC, Sharma SN, Bari NA,
Pagare BD. Simultaneous estimation of montelukast sodium and
fexofenadine HCl in pharmaceutical formulation by RP-LC- PDA. Int
J Pharm Sci Res. 2012;3:241–8.

[88] Godavarthi M, Sujana K, Pramila RA. Method development and
validation for the simultaneous determination of fexofenadine
hydrochloride and montelukast sodium using RP-HPLC. IOSR J
Pharm. 2012;2(5):41–8. doi: 10.9790/3013-25404148.

[89] Kumar KP, Haque MA, Kumar TP, Nivedita G, Hasan S, Prasad VV.
Simultaneous determination of montelukast sodium and fexofe-
nadine hydrochloride in combined dosage form by using RP-HPLC
method. World J Chem. 2012;7(2):42–6. doi: 10.5829/idosi.wjc.2012.
7.2.6593.

[90] Rana NS, Rajesh KS, Patel NN, Patel PR, Limbachiya U, Pasha TY.
Development and validation of RP-HPLC method for the simulta-
neous estimation of montelukast sodium and ebastine in tablet
dosage form. Indian J Pharm Sci. 2013 Sep;75(5):599.

[91] Shrikrishna B, Nisharani R. Analytical method development and
validation for simultaneous estimation of Montelukast and
Ebastine by HPLC. Res J Pharm Technol. 2015;8(1):1–5.

[92] Singh BK, Verma H, Singh N, Singh P, Chaudhary A, Rajpoot AK.
Optimization of HPLC method by using central composite design
for simultaneous estimation of montelukast and ebastine dosage
form. Res J Pharm Technol. 2024;17(4):1844–50.

[93] Leelavathy E, Shaheedha SM. An innovative RP-HPLC method for
simultaneous estimation of montelukast and ebastine in tablet
formulations: development, validation, and stability assessment. J
Pharm Qual Assur. 2024;15(2):867–74.

[94] Shireesha T, Narmada V, Shyamsunder R. A New simple RP-HPLC
method development, validation and stability studies for the simul-
taneous estimation of montelukast and ebastine in pure form and
combined tablet formulation. Int J Pharm Biol Sci. 2019;9(4):396–407.

[95] Koradia S, Patel P, Mahajan S, Mehta F, Chauhan V. Separation and
simultaneous quantitation of montelukast sodium and ebastine in
tablets by using stability-indicating liquid chromatographic
method. Int J Pharm Investigation. 2020;10(1):76–81.

[96] Ghode PD, Pachauri AD, Sayare AS, Shinde SU, Saindane DS,
Dalavi A, et al. RP-HPLC Method development and validation for
simultaneous estimation of montelukast and ebastine in pharma-
ceutical dosage form. J Med Pharm Allied Sci. 2022;11(2):4712–7.
doi: 10.55522/jmpas.V11I2.2285.

[97] Ghonim R, Tolba MM, Ibrahim F, El-Awady MI. Environmentally
benign liquid chromatographic method for concurrent estimation
of four antihistaminic drugs applying factorial design approach.
BMC Chem. 2024 Jan;18(1):26. doi: 10.1186/s13065-024-01117-2.

Determination of montelukast and non-sedating antihistamines  15

https://doi.org/10.1016/j.jopr.2012.11.028
https://doi.org/10.7598/cst2013.361
https://doi.org/10.9790/3013-25404148
https://doi.org/10.5829/idosi.wjc.2012.7.2.6593
https://doi.org/10.5829/idosi.wjc.2012.7.2.6593
https://doi.org/10.55522/jmpas.V11I2.2285
https://doi.org/10.1186/s13065-024-01117-2

	1 Introduction
	2 Spectrophotometric methods
	3 Spectrofluorometric methods
	4 Chromatographic methods
	4.1 TLC methods
	4.2 HPLC methods

	5 Conclusions
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /POL (Versita Adobe Distiller Settings for Adobe Acrobat v6)
    /ENU (Versita Adobe Distiller Settings for Adobe Acrobat v6)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


