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ABSTRACT

A first order derivative spectrophotometric metheds developed for the simultaneous estimation oftehdkast
sodium (MTK) and levocetirizine dihydrochloride (DGn bulk and tablet dosage form, using 0.5 % s@dium
lauryl sulfate in distilled water. The zero-crosgipoint in the first order derivative spectra waspoyed for their
estimation as MTK shows measurable derivative dizwe at the zero crossing point of LCT (350.2nvhgreas
LCT shows measurable derivative absorbance at éhe arossing point of MTK (211.8nm). A Good lingakvas
observed for both drugs over the concentration o 3-30ug/ml with correlation coefficient fy 0.999. The %
recovery study found to be 98.4% to 100.5% and%9@101.25% for MTK and LCT respectively. The %0 RS

precision was found to be less than 2 %; LOD w&88ug/ml and 0.36g/ml and LOQ 3.Q,g/ml and 1.09:g/ml

respectively, for MTK and LCT. The drug contentaoiarketed product Telekast-I(Lupin Lab. Ltd., India)
containing 10 mg MTK and 5 mg LCT was analyzeddweldped analytical method, which was found to%é %

and 99.2 % for MTK and LCT respectively. Statidtmaalysis of the data of developed method showadit is

precise, accurate, reproducible and selective far &inalysis of MTK and LCT and therefore, it canused for
simultaneous estimation of the MTK and LCT in fdations.

Keywords: Simultaneous estimation, Derivative spectrophotoyne Montelukast sodium, Levocetirizine
dihydrochloride.

INTRODUCTION

Montelukast sodium (MTK), chemically 1-[[[(1R)-1{@E)-2-(7-chloro-2-quinolinyl) ethenyl]phenyl]-2{(1-
hydroxy-1-methylethyl)phenyl]propyl]thiolmethl]cyapropaneacetic acid monosodium salt (Fig. 1a),igie to
off white powder. Its molecular weight and molecularmula is 608.2 g/mol andzgH3sCINO;SNa respectively
[1]. Itis freely soluble in ethanol, methanol, amdter and practically insoluble in acetonitrilé.[R is a leukotriene
receptor antagonist and, used for the maintenaregtent of asthma and to relieve symptoms of sedhsdiergies
[3-5]. Several analytical methods have been redddeestimation of MTK based on, UV spectrophottm§s-8],
ratio derivative spectroscopy [9, 10], colorimgtty], thin layer chromatography (TLC) [12], highrflmmance thin
layer chromatography (HPTLC) [13], voltametry [14iigh performance liquid chromatography (HPLC) with
column-switching [15], liquid chromatography withludrescence detection [16], capillary electrophisrgs7],
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mass spectroscopy coupy with liquid chromatographyelectrospray ionizationLC-ESI-MS/MS) [18], and
simultaneous determination in combination drug falatior [13, 19, 20].

HO
2ZHCA

(a) (b)
Fig. 1: Chemical Structure of (a) montelukast sodium (MTK) and (b) levocetirizine dihydrochloride (LCT)

Levocetirizine dihydrochloride(LCT), chemically R-(+)-2-[2-[4-[(4ehlorophenyl)phenylmethyl] pipera:-1-

yllethoxylacetic acid dihydrochloric (Fig. 1b), is white crystalline powder [1].i& the R enantiomer of cetirizir

hydrochloride, a racemic compound wantihistaminic propertieand freely soluble in water, practically insolu

in acetone and methylene chloridel]. Its molecular weight and moleculdormule is 461.8 g/mol and
C»1H2sCN,O3- 2HCI respectivelylt is Hj-receptor antagonist andsed for treatment of seasonal and perel

allergic rhinitis [5, 21-23]. Seval analytical methodhave beemeported for determination of LCbhased on, UV
spectrophotometry [24%olorimetry[25], area under the curve (AUC) spectrophoton [26], TLC [12], reverse
phase high performance liquid chromatogragRP-HPLC) [13], andsimultaneous determination in combinat

drug formulation [10, 12, 13].

Direct UV/Visible spectrophotometric analytical metls are not applicable where the spectral ban the co-
formulated drugs overlapping and m the simultaneous determination of skeodrugs impossible. The derivat
UV/Visible spectrophotometrias been utilized successfi for the several drugt overcome the problem
interference due to spectral overlapy [27, 28]. This technique offers advantage ld@ancement of sensitiv,
rapid estimatiorwithout requirement cdrug extraction or separation, provideurate, preci, and reproducible
results. It ha been conveniently applied fdetermination of active ingredienia content uniformity test:
dissolution tests, anather similar i-process quality control testé pharmaceutical formulatio.

The literature survey revealed thmabs' of the reported analytical methods &multaneous estimation MTK and
LCT in combination in pharmaceutical formulatii are mostly based asthromatography, which ¢ complex, time
consuming, requiregexpensive instrumental set, and skilled operator. Ithe preser investigation a simple,
accurate, precise and economieaalytical method based on tlfiest order derivative spectrophotometry®
spectrophotometric method)aw developed, which can be used for quantitatiedyais of combination of MTK ant
LCT in formulation.

MATERIALS AND METHODS
Instrument
A double beam UV/Visible spectrophotometer (Shimi® 1700 Pharmaspgwith wavelength accuracy (+0nm),
1cm matched quartz cells, and UV probe 2.10 soéiwaas used. Calibrated analytical bala(Shimadzu AY220)

was used for weighing purposgath sonicator (Enerte® Electronics Pvt. Ltd., Mumbai) was used for soriarabf
solutions All statistical calculations were carried out usMigrosoft Exce® 2007 analytical toc
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Materials

Montelukast sodium was obtained as gift sample frdforepen Lab. Ltd. Solan, India. Levocetirizine
dihydrochloride was obtained as gift sample froom8g Lab. Ltd. Hyderabad, India. Sodium lauryl siéfevas
purchased from Loba Chemie Pvt. Mumbai, India. gdlutions were prepared in distilled water. Monkelst
sodium and Levocetirizine dihydrochloride combinattablet (Telekast, Lupin Lab. Ltd. India) was purchased
from local market. A 0.5% w/v sodium lauryl sulfff®&LS) in distilled water was used as a mediumafualytical
method development.

Method development

Preparation of standard stock solution:

Accurately weighed 25 mg of each MTK and LCT APlrev&ransferred to separate amber colored volumihis&
of 100 ml capacity, and dissolved in 50 ml of 0.54% SLS solution and then diluted up to the maithwthe same
to get 250 pg/ml MTK and LCT.

Preparation of standard working solution:
Standard working solution of 100 pg/ml concentradi@f both drugs in separate amber colored volumBask
from standard stock solution was freshly preparfdre the use.

Preparation of sample stock solution:

The average weight of 20 Telekast-tablets was determined, and crushed to fine pawites powder equivalent
to 10 mg MTK and 5 mg LCT was transferred to 100capacity amber colored volumetric flask and digsdlin
50 ml of 0.5 % wi/v SLS solution and sonicated fOrrin. in a bath sonicator and filtered through Wen grade
#41 filter paper and then made up to volume withdame to get 100 pg/ml MTK, and 50 pg/ml LCT sangpbck
solution.

Selection of analytical wavelength:

A zero order UV spectrum {P(Fig. 2) of MTK and LCT was obtained by scannit@ypg/ml of both the drugs at
200-400 nm on a double beam UV/Visible spectropieter (Shimadzl 1700 Pharmaspec). MTK and LCT
showed maximum absorbancg.{,) at 285 nm and 231 nm, respectively.dpectra of both drugs were converted
into first order UV spectra (fp using UV probe 2.10 software (dalta lamda 2.0y.(B). Selection of wavelengths
for estimation of MTK and LCT was done in such anmer that MTK showed measurable derivative absadait
the zero cross point of LCT (350.2 nm), whereas |Sbdwed measurable derivative absorbance at tloeczess
point of MTK (211.8 nm). The quantification estinwat of both drugs then became possible by D
spectrophotometric method at 350.2 nm and 211.8onMITK and LCT, respectively.
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Fig. 2: Overlain zero order spectra (I3) of montelukast sodium (MTK) and levocetirizine dhydrochloride (LCT).
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Fig. 3: Overlain first order spectra (D*) of montelukast sodium (MTK) and levocetirizine dhydrochloride (LCT) .

Method validation

Calibration curve and linearity of method:

Eight solutions of different concentrations (5, 18, 20, 25, 30, 35 and 40 mg/ml) of both drugsemarepared
separately using eight different aliquots of staddaorking solutions. Each dilution was preparextaglicate, and
scanned in the range of 200-400 nm against thexptard average of six first derivative{jZabsorbance value was
taken for calibration curve and linearity study.eTtalibration curve was plotted between averajaiorbance
and concentration.

Accuracy:

Accuracy of the developed method was tested byrméteng of % recovery of standard drug at 3 différe
concentration levels 80, 100, and 120% to the mefified sample solution of the marketed formulatioEach
concentration was analyzed six times, and avergmveries of added standard drug were measured.

Precision:

For performing intraday precision (repeatabilitydnd inter-day precision (intermediate precisionye¢h

concentrations including lower, middle, and uppsnits (5, 15, and 2%g/ml) of calibration curve of both drugs
were taken and analyzed six times on the sameatdwptfaday precision, and on 3 different dayss{fisecond and
third) for inter-day precision.

Limit of detection (LOD) and limit of quantificatio n:

ICH guidelines describe several approaches to mi@terlimit of detection and limit of quantificatiomhese include
visual inspection, signal to-noise ratio, and tlse wf standard deviation of the response and thgesbf the
calibration curve [29]. In the present study, th®D. and LOQ of the developed method were employhmg t
response and slope of calibration curve. The vafug€OD and LOQ were calculated according too38and 16/S
criteria respectively, where is the standard deviation of thie@ntercepts of the regression lines and S is tbpesbf
the calibration curv&?.
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Solution state stability:

Drug samples prepared for inter-day precision (imtliate precision) were preserved for 72 h at rtemperature
and analyzed for solution state stability by obsegyvchanges in the absorbance at their respectiadytical
wavelengths and obtained data were compared wibrbhnce of freshly prepared samples. Sample spgutiere
protected from exposure of light by using ambeorad vials wrapped with aluminum foil and black eap

Assay of bulk drug:

Fifty mg MTK and 25 mg LCT were accurately weigheshd transferred to a 100 ml capacity amber colored
volumetric flask, dissolved in approximately 50 @b % w/v SLS solution and, made up to volume \tlitn same.
Appropriate dilutions were made in 0.5 % w/v SL8uson to obtain 2Qug/ml of MTK and 10ug/ml of LCT. The
resulting drugs samples were analyzed for drugertrity O spectrophotometric method at 350.2 nm and 211.8 nm
for MTK and LCT, respectively. Assay was repeatdiirtes and standard deviation was calculated.

Assay of marketed tablet formulation (Telekast-%):

Twenty marketed tablets (Telekast;LLupin Lab. Ltd., India) having label claim of 18g MTK and 5 mg LCT,
were weighed accurately and crushed to fine powtee. powder equivalent to 10 mg MTK and 5 mg LCTswa
weighed accurately and transferred to 100 ml c&parhber colored volumetric flask containing 50 @hl0.5 %
w/v SLS solution and then sonicated for 20 min. Témulting dispersion was filtered through whatngaeade #41
filter paper and the volume was made up to thekméth 0.5 % w/v SLS solution. From above soluteppropriate
dilution was done to obtain 20 pg/ml MTK and 10mPLCT. Resulting solution was analyzed for drugtemt by

D* spectrophotometric method at 350.2 nm and 211.§amnMTK and LCT respectively. Assay was repeated 6
times and standard deviation was calculated.

RESULTS AND DISCUSSION

The estimation of MTK in the presence of LCT by wentional UV spectrophotometry is not possible liseathe
zero-order absorption spectra of MTK and LCT in @5v/v SLS solution exhibit overlapping in the regiof 200-
300 nm (Fig. 2). A first-order derivative UV speapthotometric method for simultaneous estimatiotMdK and

LCT was developed by using the zero-crossing pafiftoth drugs in their respective first order dative spectra
and validated as per ICH guidelines [29].

The developed method resolves the problem of ietenfce of LCT due to peak overlapping in estimatibMTK
and vice versa. The method could also remove bayatizontributions from excipients. Derivative spaobf
different orders were studied for both MTK and L@ddividually and simultaneously. The experimentswséd that
the first-order derivative spectra of MTK and LCEm simple, and gave results with accuracy andgioec The
overlain first-order derivative spectra of MTK ah€T at different concentrations revealed that MThkowed
measurable derivative absorbance at the zero paiss of LCT (at 350.2 nm) whereas LCT showed meade
derivative absorbance at the zero cross point oKN&t 211.8 nm). On the basis of this observattomas decided
to do quantification of both drugs by first-orderidative spectrophotometric method at 350.2 nm2id8 nm for
MTK and LCT, respectively (Fig. 3).

Calibration curves and linearity of method:

Calibration curves (b absorbance versus concentration) were constricte@l5% w/v SLS solution in the
concentration ranges of 5-25 pg/ml for MTK and L he correlation coefficients of MTK and LCT areufw to
be 0.9994 and 0.9999 respectively, and y-intercapt$ slopes of the regression line were given ibldd.
Following equations for straight line for MTK andCl were obtained (Fig. 4 and 5).

Regression equation for MTK: y = -0.0008116x 8000764
Regression equation for LCT: y = -0.003764x 004233

A good linearity (propositional change in absoramgth respect to change in concentration) wasioétain the
concentration range of 3-30 pug/ml for both drugs.
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Table 1: Regression analysis of calibration curvegeiation

Parameters MTK LCT
Analytical wavelength (nm) 350.2 211.8
Linearity range (ng/ml) 3-30 3-30
Regression equation (y= mx +c¢) -0.0008116x +@J64 -0.003764x - 0.0004233
Correlation coefficient {) 0.9994 0.9999
Slope -0.0008116 -0.003764
Intercep 0.000076 -0.000423
Mean standard deviation) 0.000244 0.000411
LOD (pg/ml) 0.993 0.361
LOQ (pg/ml) 3.C 1.0¢
MTK: Montelukast sodium, LCT: Levocetirizine dihychloride, LOD: Limit of detection, LOQ: Limit gbiantification
Concentration (pg/ml)
0 T T T 1
15 20 25 30
-0.005
(]
g y =-0.0008116x + 0.0000764
© -0.01 - R? =0.99949
=
(]
(2]
< 0015 -
-
[m)
-0.02 A
-0.025 -
Fig. 4: Calibration curve of montelukast sodium in0.5% w/v SLS at 350.2 nm
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Fig. 5: Calibration curve of levocetirizine dihydrochloride in 0.5% w/v SLS at 211.8 nm
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Accuracy:
Accuracy was determined by determining the % regoeé MTK and LCT in prequnatified marketed formtiden

solution and recovered amount was expressed asntage. The % recovery was found to be in the r@8gé % —
100.5 % for MTK and 99.3 % - 101.25 % for LCT (Teud).

Table 2: Results of accuracy study

Level Initial concentration of drug  Drug concentration added Drug concentration recovered +SDP

Dru of recove % Recove
g ) v (Hg/ml) (Hg/ml) (Hg/ml) ° v
80 10 8 7.95 +0.057 99.37
MTK 100 10 10 9.84 +£0.114 98.40
120 10 12 12.06 + 0.185 100.50
80 10 8 7.99 +£0.159 99.87
LCT 100 10 10 9.93 +£0.079 99.30
120 10 12 12.15 + 0.049 101.25

MTK: Montelukast sodium, LCT: Levocetirizine dihychloride ?Average of six determinatiorf§tandard deviation

Precision:

Intraday precision (repeatability) and inter-dagqision (intermediate precision) of the developeethod were
expressed in terms of coefficients of variation @Y % relative standard deviation (% RSD) of remed amount.
The results showed that intraday and inter-dayatian at three different concentrations, i.e.,%ahd 25 pg/ml for
both the analyzed drugs were within the acceptairige. The % RSD for both the intraday and intgrqat@cision
of the method were found to be less than 2% (Taple

Table 3: Results of precision study

Recovered Concentratiof + SO

Precision Drug Concentration (pg/ml) (ug/ml) % Recovery % RSO
5 4.95 +0.052 99.0 1.05
MTK 15 15.2+ 0104 101.3 0.684
Intraday 25 24.8 +0.117 99.2 0.471
(Repeatability) 5 5.08 + 0.082 101.6 1.61
LCT 15 14.85 +0.152 99.0 1.02
25 25.23 +0.182 100.9 0.721
5 5.07 £0.088 101.4 1.73
MTK 15 15.32 £ 0.205 102.1 1.33
Inter-day 25 25.3t+£0.27: 101.¢ 1.07
(Intermediate precision) 5 4.91 +£0.089 98.2 1.81
LCT 15 14.72+0.161 98.1 1.0¢
25 24.82 +0.192 99.2 0.773
MTK: Montelukast sodium, LCT: Levocetirizine dihychloride,?Average of six determinatiorf§tandard deviatiorfRelative standard
deviation

Limit of detection (LOD) and limit of quantificatio n (LOQ):

The limit of detection (LOD) and limit of quantifition (LOQ) for MTK and LCT was found to be 0.99&ml and
0.361pg/ml and, 3.Qug/ml and 1.09g/ml, respectively. The limits are sufficient féreir accurate determination in
comparison with reported spectrophotometric methimilsestimation of individual drugs and for simulemus
estimation. The sensitivity of the proposed metisocomparable with some of the reported analyticethods [10-
11, 19].

Assay of bulk drug and marketed formulation:

The performance of developed first order derivatipectrophotometric method was confirmed by periiognassay

of bulk drug (50 mg MTK and 25 mg LCT) and a maedformulation Telekastl (Lupin Lab. Ltd., India)
containing MTK 10 mg and LCT 5 mg. The drug conterthulk drug mixture was found to be 101.84 an@.88 %

for MTK and LCT respectively and the drug contenfTelekast-* was found to be 98.6 % and 99.2 % of labeled
claim for MTK and LCT respectively (Table 4). Adtrorder spectrum (I of marketed formulation is shown in
Fig. 6.
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Table 4: Result of bulk drug and marketed formulation assay

Observed amount + SOP

Assay Name of drug  Amount taken (mg) (mg) % Drug content
Bulk dru MTK 50 50.92 +£0.189 101.84
9 LCT 25 25.22 £ 0.070 100.88
Marketed formulation MTK 10 9.86 £ 0.261 98.60
(Telekast-1°) LCT 5 4.96 +0.228 99.20
3 Average of six determinatiohStandard deviation
0.02 n
I\
0.00 /\“ JAAVA / \‘ N
/ \ VAVA
. / \ y t
g 00 4 } \ \/ |
k= 1 | ‘
2 f 1
-<0 -0.04 - \J D absorbance of MTK
- at 350.2 nm
o) 1 { U\.\
006 4| N\
D absorbance of LCT
1/ at211.8nm
-0.08 4
-0.10 T T T v T T Y T T T L 1
200 225 250 275 300 325 350 375 400

Wavelength (nm)

Fig. 6: First order spectra (DY) of marketed formulation (Telekast- L®)
MTK: montelukast sodium, LCT: levocetirizine difgahloride

Solution state stability:
Drug sample solutions (inter-day precision) werenid to be stable in solution state and % RSD vafuassay is

well below 2 % as compare to the freshly prepaesde.

Summary of validated parameters were given in table

Table 5: Summary of validation parameters

Parameter MTK LCT
Linearity (P) 0.9994 0.9999
Linearity range gg/ml) 3-30 3-30
Accuracy (% Recovery) 98.4-100.5 99.3-101.25
Precision (% RSD)

Intraday 0.931-1.38 .488-1.88

Inter-day 0.685-1.4 .178-1.04
Limit of detection (LOD) fg/ml) 0.993 0.361
Limit of quantification (LOQ) gg/ml) 3.0 1.09
Bulk drug assay (% 101.8¢ 100.8¢
Marketed formulation assay (%) 98.6 99.2

CONCLUSION

The developed derivative UV spectrophotometric métis a new, simple, precise, accurate and ecombrfoc
simultaneous quantitative estimation of MTK and LOhe method was validated (as per ICH guidelirfes)
various parameters, viz., linearity, accuracy, iien, limits of detection (LOD) and limit of quafitation (LOQ).
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It could serve as an alternative method for deteation of MTK and LCT simultaneously in marketedgucts and
therefore, may be used for routine quality conamodlysis of MTK and LCT in multidrug products.
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