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ABSTRACT

This paper describes a new, simple, precise, arairate HPTLC method for simultaneous
estimation of Losartan potassium and Metolazonéhasbulk drug and in tablet dosage forms.
Chromatographic separation of the drugs was perfnon aluminum plates precoated with
silica gel 60 ks4 as the stationary phase and the solvent systersisted of toluene : ethyl
acetate : methanol : glacial acetic acid (4 : 1 : 0.1 v/v/iviv)Densitometric evaluation of the
separated zones was performed at 237 nm. The tugsdwrere satisfactorily resolved with R
values 0.33 £ 0.02 and 0.46 #0.02 for Losartan @siam and Metolazone respectively. The
accuracy and reliability of the method was assedsee@valuation of linearity (60-210 ng/spot
for Losartan potassium and 120-420 ng/spot for Metone, precision (intra-day % RSD was
1.28 — 1.58 and inter-day % RSD was 1.14 — 1.83 émiartan potassium and intra-day % RSD
was 0.67 — 1.03 and inter-day % RSD was 0.49 — fhid 8letolazone), accuracy 99.58 +0.15
for Losartan potassium and 99.40 + 0.39 for Metolag), and specificity in accordance with
ICH guidelines.

Keywords: Thin layer chromatography, Densitometry, Validateomd Quantification, Losartan
potassium and Metolazone.

INTRODUCTION

Losartan potassium is chemically 2-n-butyl-4-cbiérhydroxymethyl-1-[2(1H-te-trazol-5-
yh)(biphenyl-4-yl)methyllimidazole, potassium sdlt) (Figure 1). It is a strong non-peptide
antihypertensive agent, which exerts its actiorsfgcific blocking of angiotensin Il receptors. It
has a gradual, long-lasting effect as an antihgpsive.
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Metolazone is chemically 7-chloro-2-methyl-3-(2-tmgphenyl)-4-oxo-1,2-dihydroquinazoline-
6-sulfonamide (2,3jFigure 2). Metolazone is an oral diuretic drug , commonlysslaed with
the thiazide diuretics. It is primarily used to darecongestive heart failure and high blood
pressure. Metolazone indirectly decreases the anafumater reabsorbed into the bloodstream
by the kidney, so that blood volume decreases aim@& wolume increases. This lowers blood
pressure and prevents excess fluid accumulatibeant failure.

Hence, the combination of Losartan potassium antbléleone (extended release) complement
each other and provides additive effect on blood pressure control, whglsustained for at
least 24 hours.

Today TLC is rapidly becoming a routine analytitathnique due to its advantages of low
operating costs, high sample throughput and the rfiee minimum sample preparation. The
major advantage of TLC is that several samplesbearun simultaneously using a small quantity
of mobile phase unlike HPLC thus reducing the asialiime and cost per analysis.

Literature review reveals that methods have beparted for analysis of Losartan potassium by
HPTLC in combination with other drugs (4, 5). Sitanleous estimation of Losartan potassium
and Metolazone by LC in combination with other drugtablet dosage form have been reported
6,7,8,9, 10, 11, 12). LC-MS-MS development a&atidation for simultaneous quantitation of
Losartan potassium and Metolazone in human plasiwa been reported (13, 14, 15).

To date there has been no published reports ontamewus quantitation of Losartan potassium
and Metolazone by HPTLC in bulk drug and in tablesage form. This present study reports for
the first time the simultaneous quantitation of &xan potassium and Metolazone by HPTLC in
bulk drug and in tablet dosage form. The proposethod is validated as per ICH Guidelines
(16).

MATERIALS AND METHODS

Materials

Working standards of pharmaceutical grade Losgutatassium (Batch No. LTP/1001002) and
Metolazone (Batch NO. 20103601P) were obtained asemus gifts from Centaur

Pharmaceuticals Pvt. Ltd., Ambarnath (MaharasHtrdia). They were used without further

purification and certified to contain 99.70 %(w/and 99.80 % (w/w) on dry weight basis for
Losartan potassium and Metolazone respectivelyed=dose combination tablets (Brand Name:
METOZ L-25) containing 25 mg of Losartan potassiamd 2.5 mg of Metolazone were

procured from Centaur Pharmaceuticals Pvt. Ltdialnélll chemicals and reagents of analytical
grade were purchased from Merck Chemicals, Munibdia.

Instrumentation

The samples were spotted in the form of bands dthv& mm with a Camag 100 microlitre
sample (Hamilton, Bonaduz, Switzerland) syringesiica gel precoated aluminum plate 60
254 plates, [20 cm x 10 cm with 250 um thickness; EerdW, Darmstadt, Germany] using a
Camag Linomat V (Switzerland) sample applicatore Phates were prewashed with methanol
and activated at 119 for 5 min prior to chromatography. A constant laggtion rate of 0.1
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pL/s was used and the space between two bands mas Jhe slit dimension was kept at 5 mm
x 0.45 mm and the scanning speed was 10 mm/s. The inamoator bandwidth was set at 20
nm, each track was scanned three times and basmmnection was used. The mobile phase
consisted of toluene : ethyl acetate : methantdcigl acetic acidg: 4 : 1: 0.1 v/ivivivand 11.1
mL of mobile phase was used per chromatographic kumear ascending development was
carried out in a 20 cm x 10 cm twin trough glasancher (Camag, Muttenz, Switzerland)
saturated with the mobile phase. The optimized dsansaturation time for the mobile phase
was 40 min at room temperature (Z5 + 2) at relative humidity of 60 % + 5. The satioa
time was kept 30 min for chromatograpic run. Eabtinomatogram was developed over a
distance of 8 cm. Following the development, th&CTilates were dried in a stream of air with
the help of an air dryer in a wooden chamber widtbgaiate ventilation. The flow in laboratory
was maintained unidirectional (laminar flow, towaitie exhaust). Densitometric scanning was
performed using a Camag TLC scanner Il in theeatfince absorbance mode at 237 nm and
operated by CATS software (V 3.15, Camag). Thew®of radiation used was deuterium lamp
emitting a continuous UV spectrum between 190 &flm. Concentrations of the compound
chromatographed were determined from the interwdithe light. Evaluation was performed by
linear regression of peak areas determined by Wdrmhion as a function of sample amounts.

Preparation of Standard Stock Solutions

Standard stock solutions with a concentration d0Lig/mL were prepared in methanol for
Losartan potassium and Metolazone respectivelymFtioe standard stock solutions, diluted
mixed standard solutions were prepared contain@@ |bg/mL for Losartan Potassium and 50
png/mL for Metolazon respectively. The stock santwas stored at 2-8 °C protected from light.

Optimization of the HPTLC method

The TLC procedure was optimized with a view to depea simultaneous assay method for
Losartan potassium and Metolazone respectively.milved standard stock solution (500 pg/mL
of Losartan potassium and 50 pg/mL of Metolazona$ vaken and 2 pL sample was spotted on
to TLC plates and run in different solvent syste@gptimization of HPTLC method was very
difficult in this case as Losartan potassium was moving at all in toluene : ethyl acetate :
methanol § : 4 : 1 v/viv) After many trials it was found that glacial acedicid is necessary for
movement of Losartan potassium. Finally the mopiiase consisting of toluene : ethyl acetate :
methanol : glacial acetic acid (4 : 1 : 0.1 v/v/viv)was found optimun(Figure 3).

In order to reduce the neckless effect TLC chanees saturated for 30 min using saturation
pads. The mobile phase was run up to a distanBecof; which takes approximately 20 min for
complete development of the TLC plate.

Validation of the method
Validation of the optimized TLC method was carried out withspect to the following
parameters.

Linearity and range

From the mixed standard stock solution, 30 pg/mlsdrtan potassium and 60 pg/mL of
Metolazone, 2 to 7 pL solution were spotted on Til&te to obtain final concentration 60-210
ng/spot for Losartan potassium and 120-420 ng/gpoMetolazone Linearity of the method
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was studied by applying six concentrations of thegdeach concentration was applied three
times to the TLC plates. The plate was then dewslagsing the previously described mobile
phase and the peak areas were plotted againstothesgonding concentrations to obtain the
calibration curves.

Precision

The precision of the method was verified by repaitga and intermediate precision studies.

Repeatability studies were performed by analysighode different concentrations (60 ng/spot,
120 ng/spot and 180 ng/spot for Losartan potassamch 120 ng/spot, 240 ng/spot and 360
ng/spot for Metolazone respectively) six times ba same day. The intermediate precision of
the method was checked by repeating studies oa thiferent days.

Limit of detection and limit of quantitaiton

Limits of detection (LOD) and quantification (LO@3present the concentration of the analyte
that would yield signal-to-noise ratios of 3 for DGand 10 for LOQ, respectively. LOD and
LOQ were determined by measuring the magnitudenalyéical background by spotting a blank
and calculating the signal-to-noise ratio for Légarpotassium and Metolazone by spotting a
series of solutions until the S/N ratio 3 for LODBdal0 for LOQ. To determine the LOD and
LOQ, serial dilutions of mixed standard solutionlafsartan potassium and Metolazone were
prepared from the standard stock solution in thegeaof 10—700 nigpot. The samples were
applied to TLC plate and the chromatograms wereamnth measured signal from the samples
was compared with those of blank.

Robustness of the method

Following the introduction of small changes in thebile phase composition (£ 0.1 mL for each
component), the effects on the results was examiMdbile phases having different
compositions, e.g. toluene : ethyl acetate : methaglacial acetic acid (6.1 : 4 : 1: 0.1 vivlv),
6:41:1:01viiv), (6:4:11:01viwu6 :4:1 :0.2 viviv) were tried and
chromatograms were run. The amount of mobile phssevaried over the range of £ 5 %. The
plates were prewashed with methanol and activatdd @ °C for 2, 5, and 7 min respectively
prior to chromatography. The time from spottingctoomatography and from chromatography
to scanning was varied from + 10 min. The robustredsthe method was determined at three
different concentration levels for 60 ng/spot, I@flspot and 180 ng/spot for Losartan potassium
and 120 ng/spot, 240 ng/spot and 360 ng/spot faolszone.

Specificity

The specificity of the method was determined bylyaiag standard drug and test samples. The
spot for Losartan potassium and Metolazone in #mepdes was confirmed by comparing the R
and spectrum of the spot with that of standard. peak purity of Losartan potassium and
Metolazone was determined by comparing the spec#tutinree different regions of the spot i.e.
peak start (S), peak apex (M) and peak end (E).

Recovery studies

Accuracy of the method was carried out by applyihg method to drug sample (Losartan
potassium and Metolazone combination tablet) toctvikinown amount of Losartan potassium
and Metolazone standard powder corresponding td80,and 120% of label claim had been
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added (standard addition method), mixed and thedpowas extracted and analyzed by running
chromatogram in optimized mobile phase.

Analysis of a marketed formulation

To determine the content of Losartan potassiumMatblazone in conventional tablet (Brand

Name: METOZ L-25, Batch No. 107, Manufacturer — taen Pharmaceutical Pvt. Ltd., Label

claim: Losartan potassium 25 mg and Metolazone ¢ per tablet), twenty tablets were

weighed, their mean weight determined and finelwgered. The weight of the tablet triturate

equivalent to 25 mg Losartan potassium and Metolezbd5 mg was transferred into a 50 mL
volumetric flask containing 35 mL methanol, sonéchfor 30 min with occasional shaking and

diluted to 50 mL with methanol. The resulting sauatwas centrifuged at 3000 rpm for 5 min

and the drug content of the supernatant was deatedr(600 pug/mL for Losartan potassium and
50 pug/mL for Metolazone). (Then 2 pL of the sposwaaplied which gave final concentration of

1000 ng/spot for Losartan potassium and 100 ngfspd¥letolazone. The analysis was repeated
in triplicate. The possibility of excipient internce with the analysis was examined.

Results and discussion

The results of validation studies on simultaneoasnation of the method developed for
Losartan potassium and Metolazone in the curremlysising as the mobile phase toluene : ethyl
acetate : methanol : glacial acetic aéd 4 : 1 : 0.1 v/vivivfor TLC are given below.

Linearity

The drug response was linedr @r9998 for Losartan potassium and 0.9997 for Metwmhe) over
the concentration range between 60 - 210 ngfspdiosartan potassium and 120 - 420 ng/spot
Metolazone respectively.

Precision

The results of the repeatability and intermediatecigion experiments aghown inTable 1
The developed method was found to be precise asR®B values for repeatability and
intermediate precision studies were < 2%, as recemded by ICH guidelines.

LOD and LOQ

Signal-to-noise ratios of 3: 1 and 10 : 1 wereanted for LOD and LOQ respectively. The LOD
and LOQ were found to be, 100 ng/spot and 120 ngfep Losartan potassium, 50 ng/spat
60 ng/spot for Metolazone respectively.

Robustness of the method

The standard deviation of peak areas was calcufatedach parameter and the % RSD was
found to be less than 2. The low values of the “DR& shown inTable 2 indicated the
robustness of the method.

Specificity

The peak purity of Losartan potassium and Metolazaras assessed by comparing their
respective spectra at the peak start, apex andgrehgositions of the spoti.e., r (S, M) = 0.9973
and r (M, E) = 0.9981. A good correlation (r = ®99 was also obtained between the standard
and sample spectra of Losartan potassium and Meioéarespectively.
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Recovery studies
As shown from the data ifiable 3 good recoveries of the Losartan potassium and lstatae in
the range from 98.40 % w/w to 100.18 % w/w wereaoted at various added concentrations.

Table 1 Precision Studies

. Repeatability (n=6) Intermediate precision (n=6)
Concentration v g % R v g R
(ng/spot) easured conc. (%) ecovery easured conc. (%)RSD ecovery
+SD RSD (%) +SD (%)
Losartan potassium
60 59.43+3.5 1.28 99.28 58.69 + 3.2 1.14 98.36
120 118.12 + 3.6 0.94 98.82 119.11 +4.7 1.24 99.44
180 177.37 +8.8 1.58 98.90 17751 +104 1.83 ®8.9
Metolazone
120 119.74 + 10.7 1.03 98.37 119.79 + 11.0 1.08 688.
240 239.96 + 16.0 0.67 99.87 239.38 £11.7 0.49 0®8.
360 359.19 + 37.3 0.91 98.31 359.62+1.5 1.18 ®9.2
Table 2 Robustness testing
Parameter SD of Peak Area for % SD of Peak Area for %
Losartan potassium RSD Metolazone RSD
Mobile phase composition (0.1 m|) 4.07 0.34 3.74 .020
Amount of mobile phase (£5%) 21.09 0.83 8.72 0.15
Time from spotting to
chromatography (+ 10 min.) 531 0.16 331 0.06
Time from.chromatography to 6.12 0.25 263 0.03
scanning (+ 10 min.)
Table 3 Recovery studies
Dru Label claim Amount | Total amount | Amount recovered | Recovery
9 (mg per tablet) | Added (%) (mg) (mg) = %RSD (%)
80
(20 mg) 45 4428 +1.13 98.40
. 100
Losartan potassium 25 (25 mg) 50 49.82 £1.43 99.64
120
(30 mg) 55 54.95+1.12 99.90
80 4.5 447+1.21 99.33
(2 mg)
100
Metolazone 25 5 4.99+0.78 99.80
(2.5 mg)
120 5.5 5.51 + 1.56 100.18
(3 mg)

Analysis of a formulation
Experimental results of the amount of Losartan ggtan and Metolazone in tablets, expressed
as a percentage of label claim were in good agreemi¢h the label claims thereby suggesting
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that there is no interference from any of the eecifs that are normally present in tablets. Two
different lots of Losartan potassium and Metolazoombination tablets were analyzed using the
proposed proceduré$able 4).

Figure 3 Densitogram of standard drugs
Mobile phasetoluene : ethyl acetate : methanol : glacial acet@id 6 : 4 : 1 : 0.1 viviviv).
Losartan potassium: #0.33 £0.02
Metolazone: R0.46 +0.02
Concentration of drugs: 100 pg/mL for Losartan psiam and 10 pg/mL for Metolazone
Application volume: 10 pL
Wavelength: 237 nm

Figure 1 Structure of Losartan Potassium
o]

N CHg
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Figure 2Structure of Metolazone
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Table 4 Analysis of commercial formulation

Losartan potassium | Losartan potassium found (mg per tablet)

(25 mg) Mean £ SD (n= 6) Recovery (%)
15" Lot 24.88 + 1.09 99.52

2" Lot 24.91+1.11 99.64

Metolazone Metolazone found (mg per tablet)

(2.5 mg) Mean = SD (n= 6) Recovery (%)
1*' Lot 2.49 +1.09 99.60

2" Lot 248+1.11 99.20

CONCLUSION

Introducing TLC into pharmaceutical analysis représ a major step in terms of quality

assurance. The developed TLC technique is prespsific and accurate. Statistical analysis
proves that the method is suitable for the analyslsosartan potassium and Metolazone as bulk
drug and in pharmaceutical formulation without amerference from the excipients. It may be

extended to study the degradation kinetics of Llasapotassium and Metolazone also for its
estimation in plasma and other biological fluidfieTproposed TLC method is less expensive,
simpler, rapid, and more flexible than HPLC.
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