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Simultaneous estimation and validation of losartan potassum and
hydrochlorothiazide in bulk and tablet dosage form by using
different spectrophotometric method
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ABSTRACT

Three simple, accurate and precise spectrophotometnethods have been developed for simultaneous
determination of Losartan potassium and hydrochiaiazide in a binary mixture. In method | absorbangere
measured at 235nm and 271nm corresponding to thsorbBBnce maxima of losartan potassium and
hydrochlorothiazide. Concentration of each drug vedained by using the absorptive values calculdtedooth
drugs at wavelengths 235nm and 271nm. Method Ildbsl wavelength method, losartan potassium and
hydrochlorothiazide were quantified using princigleat absorbance difference between two points otiune
spectra was directly proportional to concentrati@mi component of interest and independent of inteide
component. Method Il describes Area Under Curve @avolves measurement of area under curve in éinge of
265-282nm(For LOS) and 229-242nm(For HCTZ) fordhalysis in methanol. Linearity range was obserivethe
concentration range of 5-30pg/ml for losartan psiasm and hydrochlorothiazide. Developed methodsewer
applied to marketed formulation. The methods wetl@ated statistically and recovery study was perfed to
confirm the accuracy of both methods.

Keywords.Losartan potassium, Hydrochlorothiazide, Ultraviogpectroscopy, Simultaneous equation Method,
Dual Wavelength Method, Area under Curve Method.

INTRODUCTION

Losartan potassium(LOS) is chemically described-dmityl-4-chloro-1{[2’-(1H-tetrazol-5-yl)][1,1-bipenyl]-4-
yllmethyl}-1H-imidazol and is mainly used to treatgh blood pressure(hypertension) as it is a coitiyet
antagonist and inverse agonist of Angiotensin-tepor. Hydrochlorothiazide (HCTZ) is 6-chloro-3j#vyydro-2H-
1,2,4-benzothiadiazine-7-sulfonamide 1,1-dioxideduas diuretic(1). In the chemical analysis oftrmamponent
dosage form one drug may interfere with estimatdrother drug. Hence analytical methods are deeslo
estimate all the drugs simultaneously in multicomgrd formulations.

Many analytical methods like HPLC, HPTLC, electrentical, radioimmunoassay were reported for deteatiun
of LOS and HCTZ alone and combination with othetiteypertensive drugs. The RP-HPLC method has been
reported for simultaneous estimation of LOS and ACT
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However no Dual wavelength and Area under Curvenhou reported till date for simultaneous deterniimabf
these drugs. In this communication we report a b&spectrophotometric methods.

MATERIALSAND METHODS

Materials

UV-visible double beam spectrophotometer, Jascoem®80 with spectral bandwidth oflnm, wavelengtbusacy
of £0.3nm and a pair of 10mm matched quartz celis wsed. The commercially available tablet, Arrhabgl
claim: Losartan potassium I.P.-50mg, Hydrochloraide 1.P-12.5mg) was procured from commercial miark

Selection of common solvent
After assessing the solubility of drugs in differesolvents Methanol was used as common solvenddgeloping
spectral characteristics.

Preparation of standard stock solution

The standard stock solutions (100ug/ml) of eachagartan Potassium and hydrochlorothiazide wer@gvesl
separately by dissolving accurately about 10mgrafydn 20ml of methanol and volume was made upQonl
with methanol. Working standard solutions of 10uigimere scanned in the entire UV range of 200-400tam
obtain the absorbance.

Preparation of calibration curves

Solutions of 10 pg/ml of LOS and HCTZ each wereppred separately. Both the solutions were scarmeblei
spectrum mode from 200-400 nm. The maximum abseehai LOS and HCTZ were at 235 and 271 nm,
respectively. LOS and HCTZ obeys Beers-Lambertsitatlie concentration range of 5-30 ug/ml at thedpective
maxima. Accurately measured standard stock soluwiohOS and HCTZ (0.5,1.0, 1.5, 2.0, 2.5, 3.0 mrev
transferred to a separate series of 10 ml of vottimftasks and diluted to the mark with metharidie absorbance
of each solution was measured at wavelength 23amn271 nm. The coefficient of correlation was fbua be
0.996 and 0.998 for LOS and HCTZ respectively.

Method I: Simultaneous Equation M ethod

Sample stock solution was appropriately dilutechwitethanol to obtain final concentration of 10ugfonlLOS and
HCTZ. These solutions were scanned in the wavetergiige of 200-400 nm. From the overlain spectriwo,
wavelengths namely 235 nm and 271 namax of LOS and HCTZ respectively were selectede Thlibration
curves were constructed in the concentration rarige30 pug/ml for LOS and HCTZ. The concentratidrdougs
was determined by using the Equations 1 and 2. ibteint paragraph where would be; Figure 1.

A;=0.0861G+0.0341G....... (1)
A;=0.00094G+0.0271G,...... (2)

Where, A and A are absorbance of sample at 235 nm and 271 nneatdgdy. 0.0861 and 0.0341 are
absorptivities of LOS at 235 nm and 271 nm respelsti 0.00094 and 0.0271 are absorptivities of HGT235 nm
and 271 nm respectively,@nd G are concentrations of LOS and HCTZ respectively.

Method I1: Dual Wavelength M ethod

In this method, LOS wasdetermined by plotting tif&ecence in absorbance at 229 nm )and 242 nme(diffce was
zero for HCTZ) against the concentration of LOSg(fFe 2). Similarly for the determination of HCTZet
difference in absorbance at 265 nm and 282 nmefdiffce was zero for LOS)was plotted against theertration
of HCTZ (Figure 3). Standard solutions were pregahaving concentration 5-30 pg/ml for both drugbeT
difference in absorbance at 229 nm and 242 nm petéed against the concentration of LOS and th&6% nm
and 282 nm were plotted against the concentrafiéfGY Z to constructtwo separate calibration curfegd OS and
HCTZ.

Method I11: Area under Curve M ethod

For the simultaneous determination using the Aneder Curve method, suitable dilutions of the séaddstock
solutions (100ug/ml) of LOS and HCTZ were prepaseparately in methanol. The solutions of drugs veeemned
in the range of 200 nm-400 nrRor Area under Curve method, calibration curve whted and the sampling
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wavelength ranges selected for estimation of LOSHETZ are 229 nm-242 nmX-A2) and265 nm-282 nni.g-

A\4) respectively (Figure 4) and area were integrattdieen these selected wavelength ranges fordoogs, which
showedlinear response with increasing concentrdtece the same wavelength range were used fonagiin of
tablet formulations. By using integrated areas $imoultaneous equations were constructed and stdvddtermine
concentrations of analytes. Concentration of twagdrin mixed standard and the sample solution waleulated
using equation (3) and (4).

CLos= A2ayl-Alay2/ax2ayl-axlay?2.... (3)
Chcrz= Alax2-A2axl/ax2ayl-axlay2... (4)

Where, ax1 (861.80) and ax2 (341.83) are absofipvof LOS at X1-A2) and 1£3-A\4) respectively, ayl (94.26)
and ay2 (271.13) are absorptivities of HCTZ kt-X2) and £3-A4) respectively. A1 and A2 are absorbance of
mixed standard af{-A2) and £3-A4) respectively. osand Gicrz are concentrations in g/100ml.

Analysis of Tablet Formulation

Twenty tablets were weighed and crushed to a fweder. An accurately weighed powder sample equinaie
100 mg of Losartan potassium was transferred t@0andl volumetric flask, dissolved in 100 ml methharshake for
10 minutes and the volume wasmade up to the matkmethanol. The solution was then filtered throMghatman
filter paper no.41. The solution was further ditlite get different concentrations in the range-805.1g/ml of both
the drugs. The spectra of LOS and HCTZ when oikitadicated that the spectra of LOS and HCTZ §etisthis
condition. The result of analysis of the formulatis shown in Table 1 and 2.

Validation of M ethod
Validationof the proposed methods was carried ouit§ accuracy, precision, specificity and lingadccording to
ICH guidelines.

Accuracy

Recovery studies were carried out at three diffetevels by adding the pure drug to previously goed tablet
powder sample. Accurately weighed quantities ofetapowder equivalent to 80%, 100% and 120% ofllakem
of LOS were taken in a series of 100 ml volumefiasks and dilutions were made as under sampldignlul he
graphs of % label claim vs. absorbance were pldtedethod I,1l and Ill. From the amount of drugtal drug
found, percentage recovery was calculated by pexpésur methods and results are shown in Table 3.

Precision

Inter-day precision

It was done by analyzing the solutions bysame ahaly alternate day till"5day. Results indicate that the solution
is stable up to 1 day, thereafter degradation naang aken place leading lower percent label claim.

Intra-day precision
It was done by analyzing the solutions by sameyahalithin a day. Results indicate that the solui®stable up to
4 hours and thereafter, degradation may have taleee in the solution.

Linearity

Linearity was checked by diluting standard stockutson at six different concentrations. LOS was hwihe
concentration range of 5-30 pg/ml at 235 nm. HCTas inear in the concentration range of 5-30 u@id71 nm.
Calibration curves (n=6) were plotted between catre¢gion and absorbance of drugs. Optical parametsre
calculated.

Limit of Detection

The Limit of Detection (LOD) is the smallest contration of the analyte that gives the measuraldporse. LOD
was calculated using the following formula and showTable 1.

LOD = 3.3 ¢/S)

Where, S = slope of calibration cureer standard deviation of the response.
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Limit of Quantification

The Limit of Quantification (LOQ) is the smallestrcentration of the analyte, which gives a respdhatecan be
accurately quantified. LOQ was calculated usingfttiewing formula and shown in Table 1.

LOQ - 10 6/S)

Where, S = slope of calibration curver standard deviation of the response.
RESULTSAND DISCUSSION

LOS and HCTZ hasestimated at 235 nm and 271 nm ethanol, both drugs obey Beer-Lamberts law in
concentration range of 5-30 pug/ml. The method waldated as per ICH and USP guidelines. The resiult
recovery study was found to be within the presdibmit of 98-101%. The assay results obtained kyppsed
methods as shown in Table 1 and 2. The % R.S.[xdrity was observed by linear regression equatiethou for
LOS and HCTZ in different concentration range. Twarelation coefficient of these drugs was fountbécclose to
1.00, indicating good linearity, hence it can bedufor routine analysis of two drugs in combinedatge forms.
There was no interference from tablet excipients whserved in these methods. These methods weueasec
simple, rapid, precise, reliable, sensitive, repative and economic.

Table 1: Spectral and linearity characteristicsdata

Method | Method 11 Method |11
LOS | HCTZ LOS | HCTZ LOS | HCTZ
Beer’s Law limit (pg/ml) 5-30 5-30 5-30 5-30 5-30 -38
Coefficient of correlatio | 0.995¢ | 0.99¢ 0.99¢ 0.99¢ | 0.994¢ | 0.999¢

Parameters

Intercep 0.049: | 0.007¢ 0.00¢ 0.00¢ 0.342% | 0.002¢
Slope 0.0789] 0.0283 0.007 0.013 0.5437 0.0866
LOD 0.3054| 0.3153] 0.3102 0.336g3 0.31/8 0.5084
LOQ 0.9255| 1.9564 1.9400 1.7010 1.9631 1.15%40
Abs
O | | | | L 1
200 250 300 350 400

W avelength [nm]

Figure 1: Overlay Spectrafor Losartan potassium and Hydrochlorothiazide

Table 2: Result of analysis of tablet formulation

Methods Standard Deviation | % Relative Standard Deviation | Standard Error Mean
LOS HCTZ LOS HCTZ LOS HCTZ
Method 0.721¢ 0.267¢ 0.501¢ 0.551¢ 0.294" 0.109:
Method Il 0.0653 0.1325 0.4853 0.4853 2.1353 0.3305
Method Ill | 5.2304 0.8095 0.5737 0.5328 0.026[7 01054
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Figure2: Spectra for hydrochlorothiazidein Dual wavelength method
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Figure 3: Spectra for Losartan potassium in dual wavelength method
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Figure4: Overlay spectrafor Losartan potassium and hydrochlorothiazide for AUC

Table 3: Result of recovery study

Label Claim(mg/tab) | Amount Claim (mg/tab) | % Label Claim found % Recovery

Method = 55 HCTZ LOS HCTZ LOS HCTZ LOS | HCTZ
[ 50 12.5 49.1 12.1 97.8 98.2 99.53  99.90
Il 50 12,5 49.4 12.2 97.6 98.8 98.13  100.31
Il 50 12.5 49.7 12.3 98.4 99.2 98.50 100.12
CONCLUSION

Simple UV spectrophotometric methods were develdpedhe simultaneous determination of Losartarapsium
and Hydrochlorothiazide in bulk and tablet formidat both the results of our study indicate thatgdranalyzed at
wavelength 235 nm and 271 nm respectively, The matovery was 98.7 % for LOS and 100.3 % for HCTZ
respectively. statistical analysis proves thats¢hmethods are repeatable and selective for tHgséaf LOS and
HCTZ.

Abbreviations:
LOS-Losartan potassium
HCTZ-Hydrochlorothiazide
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