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ABSTRACT

Montelukast sodium is a leukotriene receptor antastp used in the treatment of asthma and Desloiatais a
drug used to treat allergies The combination foratioh is used for the treatment of allergic rhigitiThe Ratio
spectra derivative spectrophotometric method waseldped for the simultaneous determination of Maoiktest
sodium (MTKT) and Desloratadine (DESLO) in combidedage forms. The method depends on the use fifsthe
derivative of the ratio-spectra obtained by diviglithe absorption spectrum of binary mixtures bytandard
spectrum of one of the compounds. The first devieaamplitudes at 218.6 and 262 nm were selectedhf®
determination of MTKT and DESLO respectively. Theelength interval (DI) was selected as 8 nm. Methavas
used as the solvent. Both the drugs showed lineamitthe range of 5-40ug/ml. The method was vatdat
statistically and recovery studies were carried.dtitwas found to be accurate, precise and reprdaaec The
method was applied to the assay of the drugs irketed formulation, which were found in the rang®®#7% to
101.25% of the labeled value for both Montelukastism and Desloratadine. Hence, the method hepestribed
can be successfully applied in quality control @mbined pharmaceutical dosage forms.
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INTRODUCTION

Montelukast ~ sodium (MTKT), 1-[{(R)-m-[(E)-2-(7-  dbro-2-quinolyl)  vinyl]-a-[o-(1-hydroxyl-1-
methylethyl)phenethyl]benzyl}thio)methyl] cycloprapeacetate sodium is a leukotriene receptor anigtgased in
the treatment of asthnf®®, It is not official in IP, BP and USP. Various &mial methods, such as liquid
chromatography ~ with  fluorescence detecdfidt®, stereoselective HPLC for MTKT and its
enantioméf!,simultaneous HPLC and derivative spectroscopichotetwith loratadin stability indicating HPLC
metho®’ for Montelukast sodium in tablets and human plasmee been reported. Desloratadine(DESLO),13-
chloro-2-(piperidin-4-ylidene)-4-azatricyclo[9.400{3,8}]pentadeca-1(11),3,5,7,12,14 hexa&f&. Desloratadine

is a drug used to treat allergies. Various analyiicethods, such as liquid chromatographySpectrophotometric,
spectrofluorometric and HPLC determination of destiadine in dosage forms and human pldSma&tability-
Indicating RP-UPLC with Sodium BenzodteéThe combined dosage forms of MTKT and DESLO amlable in

the market for the rhinitis and treatment of allesgand chronic urticaria. Present study involvegetbpment and
validation of Q-Absorbance Ratio Method and DualvAlangth Spectrophotometry method for the estimatib
MTKT and DESLO in combination dosage form. The mwgd methods were optimized and validated as per
International Conference on Harmonization (ICH)dgline$™.
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A spectrophotometric method based on the use ofitstederivative of the ratio spectra was firstvdiwped by
Salinas et &%, for resolving binary mixtures. The objective bistwork was to develop simple, precise and rapid
ratio spectra derivative spectrophotometric metioodombination drug products containing MTKT anBELO.
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Fig. 1: Chemical structure of Montelukast
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Fig. 2: Chemical structure of Desloratadine

EXPERIMENTAL SECTION

Instrument:

A shimadzu model 1700 (Japan) double beam UV/\&sigpectrophotometer with spectral width of 2 nm,
wavelength accuracy of 0.5 nm and a pair of 10 matched quartz cell was used to measure absorbdmdietioe
solutions. Spectra were automatically obtained byRJobe system software.

Reagents and materials
MTKT and DESLO bulk powder was kindly gifted by AenPharmaceuticals Ltd., Mehsana, Gujarat, India,

respectively. Methanol (AR Grade, S. D. Fine Chextsit.td., Mumbai, India) were used in the study.

Standard and Test Solutions

Preparation of Standard Solution

The standard stock solutions containing 1mg/mlheddMTKT and DESLO were prepared separately bgalisng

reference standards in Methanol and diluting with same diluent. Standard solutions of both thgsimere
prepared individually by dilution of the standatdck solutions with Methanol to obtain the concatitm range of
5-40 pg/mL for each of the drugs.

Preparation of Test Solution

Twenty tablets were weighed and finely powdered imortar. A tablet powder equivalent to 10 mg forWI and
5mg for DESLO was accurately weighed and transfietoea 50 mL calibrated volumetric flask.The saatiwas
sonicated for 30 min. Volume was made up to thekmath the same solvent. The solution was filtetiedugh
0.45 um nylon syringe filter. The resultant solnotmntained 200ug/ml for MTKT and 100 pg/ml for DES The
solution was further diluted with Methanol to gencentration of 10ug/ml for MTKT and 5 pg/ml for BEO.
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Ratio Spectra Derivative Method

This method works on two mechanisms viz. (1) Ratid (2) Derivatization. In this method, the mixtspectra are
divided with the divisor and first derivative specbf these ratio spectra are generated. The nirianéage of the
ratio-spectra derivative spectrophotometry is thence of doing easy measurements in corresponaémeEaks so
it permits the use of the wavelength of highestigadf analytical signals (a maximum or a minimuMgpreover,
the presence of a lot of maxima and minima is erotdvantage by the fact that these wavelengths giv
opportunity for the determination of active compdsirin the presence of other compounds and excgighich
possibly interferes the ass&$. For the determination of MTKT, the spectra of MTT it increasing concentrations
in methanol were divided by previously stored apson spectrum standard solution of DESLO (20 pgém
obtain the corresponding ratio spectra. Then that fierivative of the obtained ratio spectra weaexdd with
interval of = 8 nm. In the binary mixtures ,corttei MTKT was determined by measuring the firstidative
amplitude at 218.6 nm, where there is no contrilbutr interference from DESLO.

On the other hand, for the determination of DESh® analogous procedure was followed. The spectBEHLO
at increasing concentrations were divided by presiypstored spectrum of 15 pg/ml solution of MTKfdahe first
derivative of the developed ratio spectra wereelawith= 8nm .In the binary mixtures, content DESk@s
determined by measuring the first derivative ampkt at 262 nm, where there is no contribution terference
from MTKT.

First-derivative technique (D1) traced witth=8 nm was used to resolve the spectral overlapgihg. calibration
curves were checked for linearity and linear betvawias observed in the concentration range of pgfnl, for
each of the drugs.

Method Validation

The method was validated as per ICH guidefifefor parameters like Linearity, Accuracy and Priecis The

accuracy studies were carried out at different eatrations by spiking a known concentration of dead drug to
the pre-analyzed sample and contents were reamilbyzthe developed method. Precision was studieghlbyyzing

six replicates of sample solutions. Intermediatzigion was determined in a similar manner on thé day using a
different instrument.

RESULTS AND DISCUSSION

Zero-order absorption spectra of 10 pg/ml of eadchM®KT and DESLO showed overlapping peaks thatriere
with the simultaneous determination of this forntiola as shown in Figure-3. So it was thought okiiest to
develop the ratio spectra derivative spectrophotomeethod for the simultaneous estimation of MTI&hd
DESLO in commercially available tablet dosage farmdethanol was used as the solvent. since bothdihgs
exhibit good solubility in it and no interferenceadto excipients of the tablet formulation wereeaslisd.

Ratio spectra Derivative Spectrophotometry Method

Th e absorption spectra of MTKT prepared at ingirepconcentrations in Methanol were recorded engpectral
region of 200.0-400.0 nm and divided by the presipstored spectrum of 20.0ug/ml DESLO in the saoleent
and their ratio spectra were obtained as seereiffriip4a. Then, the first derivatives of ratio-dpeaevere recorded

as shown in Fig. 4b which were plotted with theemaal of nm and the values of the derivatives wasasured at
suitably selected wavelength for the determinatibMTKT. The influence of the for obtaining thiest derivative
was tested and =8 nm was considered as suitabke.cdhcentration of divisor can be modified, andedént
calibration graphs are then obtained. A concemtnatif 20.0 pg/ml of DESLO was considered as sugtabhe
calibration graph was established by measuringhat amplitude at 218.6 nm corresponding to a maximum
wavelength.

For determining DESLO, an analogous procedure wHewed. The ratio spectra were obtained by diwdthe
spectra of DESLO with previously stored spectrunadf5Sug/ml DESLO solution as shown in figure-5a tredr
first derivatives were calculated with the intergél=8 nm as shown in figure-5b. The values ofdbédvatives were
measured at suitably selected wavelength for thermdénation of MTKT. A concentration of 15ug/ml MTKT
was considered as suitable. The calibration graps westablished by measuring at the amplitude at 262
corresponding to a maximum wavelength.
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Method validation

The developed method was validated for parameterdihearity, precision and accuracy. Themethod ¥eand to
be linear in the range of 5-40 pg/ml for both thegs with correlation coefficient of 0.9996 and®®9 for MTKT
and DESLO respectively. The data for linearity gmdcision are presented in the Table-1. The dataefmovery
study are shown in the Table-2. The low value of $R. indicates that the method is precise andrateu

Application of method to Tablet dosage form

The proposed method after validation was appliethéosimultaneous estimation of MTKT and DESLO ablét
dosage forms available commercially. The resultsainbd show the high reliability and reproducilyilibf the

method. The results of the study are presentecinhet3.

Table-1: Data showing linearity and precision of tie developed method

RATIO SPECTRA DERIVATIVE METHOD

PARAMETERS MTKT DESLO
Linearity Range 5-40 pg/ml 5-40 pg/ml
Slope 0.0019 0.0032
Intercept 0.0002 0.0008
Correlation Co-efficient 0.9996 0.9997
Repeatability (RSD, n=6)% 0.24 0.22
Intraday (n=6) Precision (% R.S.D.) 0.41-0.59 0.12-0.81
Interday (n=6) Precision (% R.S.D.) 0.26-0.5 0.12-0.47
LOD (ng /ml) 0.17 0.72
LOQ (pg /ml) 0.5Z 1.z

Table 2 : Recovery Data for the ratio spectra deriative method (n=3)

Drug Level Amount Amount added | Amount Found | % Mean recovery
taken (ug/ml) (pg/mi) (pug/ml) +S.D.(n=3)
1 (50%) 10 5 4.94 99.66 +0.75
MTKT Il (100%) 10 10 9.95 100.5 +0.50
1l (150%) 10 15 15.1 100.9+ 0.74
1 (50%) 5 25 2.53 101.65+0.73
DESLO | Il (100%) 5 5 5.03 99.58 +1.30
111 (150%) 5 7.5 7.53 100.55 £ 1.04
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Figure-3: Overlain spectrum of 10 pg/ml of MTKT and DESLO
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Figure-4a: Ratio spectra of MTKT when 20 pg/ml soltion of DESLO is used as a divisor
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Figure-4b: First Derivative Ratio spectra for MTKT at 218.6nm

Table-3: Results of analysis of tablet dosage formt®ntaining MTKT and DESLO

HOD Ratiospectra Derivative
PARAME Method
MTKT DESLO
%Assay 99.4% 101.2¢
SD 0.0001( 0.0002:
RSD 0.560 1.496
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Figure-5a: Ratio spectra of DESLO when 15 pg/ml sation of MTKT is used as a divisor

o 4065 T | ]
L
“
[ |
! |
.| /
1f
i
fuf
o /1
it il _'_.;ﬁ.'f_
ﬁr o
: f
00509 -
deslo at
262nm
o taaa |-
1 1500 L L
00,00 25000 0050 28089 0060

Figure-5b: First Derivative Ratio spectra for DESLO at 262nm
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