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ABSTRACT

Smple, selective, sensitive, accurate and econdrejpectrophotometrimethodgA and B) have bin described for
the determination oEosartan potassiu in bulk drug and pharmaceutical formulations (table The developed
methods involve the formation ofange red /yellow colored chloroform extractable i-association complex of
Losartan potassium witBBCG / BTB in acid medium, exhibiting absorption mexat 430nm, and obeying Bee
law in the concentration range 2.0 -10.0 for BCG and 2.5 — 12d/ml respectivel with good correlation.
Statistical analysis of the results of the proposethods reveals high accuracy and good precisitie. propose!

methods could be successfully extended to the camam@harmaceutical formulations containinLosartan
potassium.
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INTRODUCTION

Losartan potassium, chemicallyn2sutyl-4-chloro-5-hydroxymethyl-1-((2-(1H-tetrazbtyl)(biphenyl-4-yl)ymethyl)
imidazole, potassium salt, is an oral drug whiclogs to the class of angiotensin receptor blockaRBs)™

3l(Fig. 1.). It is prescribed for the treatment ophytensin. It is also used to lower the risk of strokespatients
with high blood pressure and an enlarged

o le
: .

Fig.1. Chemical structure of Losartan potassium
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Several methods have been described for the detation of Losartan potassium drug substance iretabl’hese
methods employ techniques such as capillary eleot@sis (CE, high performance thin layer chromatography
(HPTLC)®, supercritical fluid chromatography (SE%) high performance liquid chromatography (HPLC}hwi
UV detection and fluorescence detecfiomostly in biological fluids,

0.C.Lastr# et aldeveloped and validated an UV derivative spetibtometric determination of Losartan potassium
in tablets. Permender Rat2 et al developedwo new stability indicating UV-Spectrophtometrieethods for the
simultaneous determination of losartan potassiucthgmrochlorothiazide in bulk drug and in tablesdge forms
using 0.01N HCI as the solvent. Nafisur Rahffardeveloped kinetic spectrophotometric method foe th
determination of losartan potassium in pure ancagedorms. This method is based on oxidation ofldkartan
potassium with alkaline potassium permanganateoamrtemperature (26). Anuja K. Kolsur&Ydeveloped
simple, economical, precise and accurate methodifoultaneous determination of Atorvastatin anddrtan in
combined tablet dosage forms. A first-derivative dpectroscopic and HPLC method was developed bwrAns
M2 et al for the determination of losartan in thelgatlosage forms. T. Iwasd et al developed a liquid
chromatography electrospray ionization tandem nsaestrometric method for the simultaneous detertioinaf
losartan and its major active metabolite in humbasmpa by LC equipped with a reversed-phagecBlumn and
mass spectrometer with pneumatically-assisted izetbian.

MATERIALSAND METHODS

Instrument

A ELICO SL-159 UV-VIS spectrophotometer (India) vit.0 cm quartz cells was used for all absorbanea-m
surements under the following operating conditiofs. Elico model L1-10 (India) pH meter was used for pH
measurements.

Reagents and solutions
All chemicals were of analytical reagent grade berically pure grade and double distilled water waed
throughout the study.

Bromocresol Green solution {{BCG 0.2%, Ranbaxy Fine Chemicals Ltd., New Delhi}: Prepared by dissolving
0.2 g of the reagent (BCG) in 100 ml of water, &hdring it to remove the insoluble residue.

Bromothymol Blue solution {[BTB 0.2%, Ranbaxy Fine Chemicals Ltd., New Delhi}: Prepared by dissolving
0.5 g of the reagent (BTB) in 100 ml of water, dittédring it to remove the insoluble residue.

Buffer solution, pH 3.0: Prepared by mixing 50mL of 0.2 M Glycine acetstdution with 11.4 ml of 0.2 M HCI
solution and diluted to 200mL with doubly distillecater. The pH of the solution was adjusted to pr@priate
value with the aid of a pH meter.

Preparation of Standard stock solution

A stock standard solution containing 1Q@0ml of Losartan potassiuwas prepared freshly by dissolving 100 mg
of Losartan potassiunm 100 mldouble distilled water-inal working standard solution dbsartan potassiuaf 40
ug/ml for Method A and 5@g/ml for Method B was prepared by diluting 4.0 mI580 ml solution of the above
solution to 100 ml with double distilled water.

Preparation of marketed sample solution

Ten tablets were weighed, finely powdered andenhithoroughly. An accurately weighed amount of pemwd
equivalent to 50 mg of drug was transferred infa0aml volumetric flask and was dissolved with daubistilled
water and shaked for 10 min. Then an aliquot portibthis solution was diluted to 100.0 ml withtilied water to

get sample solutions 4@y/ml for BCG and 5@g/ml for BTB and analyzed as given in the above proposed assay
procedures.

Proposed Proceduresfor Methods A & B:

Aliguots of working standard solution of Losartamtgssium 40ug/mifor Method A and 50ug/ml for Method B )
ranging from 0.5 — 2.5 ml were transferred intedes of 125ml separating funnels. To these 2.0fmécidic dye
(BCG/ BTB) was added. The total volume of aqueous phaseadjasted to 10.0mL with Glycine buffer solution of
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pH - 3.0 and 10.0ml of chloroform was added. Thateots were shaken for 2 minutes. The two phases we
allowed to separate and the absorbance of thewelidored chromogen was measured at 430 nm aga&agent
blank(set zero) and the amount of Losartan potasgivesent in the sample solution was computed fitsm

calibration curveFig.2 & 3).

RESULTSAND DISCUSSION

Absor ption Spectra

The absorption spectra were scanned on a spectmpéter in the wave length region of 340 to 900 against
similar reagent blank or distilled water. The alption spectrums of each proposed method were redoadainst
distilled water and are represented-ig. 2& 3 for BCG and BTB. The absorption curves of the colored s=eiti
each method show characteristic absorption maxtm@&nm for both the dyes where as the blankaaghenethod

has low or no absorption in this region.
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Fig.2. Absorption spectrum of LOK with BCG

Fig.3. Absor ption spectrum of LOK with BTB

Table: 1. OPTIMUM CONDITIONSESTABLISHED INMETHODSWITH BCG & BTB

Optimum Conditionsin

Parameter Remarks
range procedure
Amax(NmM) BCG 410 - 440 430
Amax (M) BTB 410 - 440 430
0.5-2.0mL for Variation of concentration or pH beyond the upper
Effect of buffer (3.0) on color development. BCG & BTB BCG & BTB and lower limits resulted in Iowpabsor{)ance valuzz.
Choice of organic solvent for extraction of Chloroform Chloroform Chloroform was preferred for its selective extrati
the colored complex for BCG & for BCG & of the colored drug-dye complex from the aqueous
’ BTB BTB phase.
Effect of shaking time on extraction. 1-5min 2 min gﬁ;ﬁ%ngeﬁgzgrlg;w:envf!;ens]in\.'vere obtained for
Laboratory At low temperature (< 20 thg extraction of_
Effe(_:t of temperature on the colored temperature Laboratory  colored species was found to ‘b_e improper. At high
species. (28+30°C) temperature  temperature (> 3®) the stability of the colored
species was found to be less.
Stability of the colored species in organic 1-60 min 15 min
solvent. 1-60 min 15 min

Optimization the developed procedures

A number of preliminary experiments for the propbsmethods were established for rapid and quamnitati
formation of colored ion-pair complex to achieve tmaximum stability and sensitivity. Optimum coratit was
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fixed by varying one parameter at a tiwhile keeping other parameters constant and obsgits effect on th
absorbance at 430 nnfior both BCG and BTE The following experiments were conducted for thisgmse and th
conditions so obtained were incorporated in reconted procedures. Theptimum conditions established 1
methods were describedTrable. 1.

Validation of the proposed methods
Validation of the proposed spectrophotometric mésheas done according to ICH guideli.

Linearity

Beer’s law plots of the above proposed methods Aéwere developedt five concentration levels ranging frc
2.5ug/ml to 12.5ug/ml for Losartan potassium. The calibration cis wereconstructed by plottinthe absorbances
of coloured ion-paircomplexes against various concentrations of Losap@tassium. The regression equati
derived using the least-squaregethod fo the calibration curves of Losartan potassium wer®.931x+0.00:
(R?=0.9995) for Method MBCG) and 0.036x+0.003 (R2=0.99' for Method B(BTB) respectively. The resu
showed an excellent correlation betweabsorbanceand concentration of drugs within the concentratiange
indicated above (Table.2or both the methods propose

Absorbance
L}
—_ L}
LR [)
Absorbance
L} L}

oY

0 :....!. e C """

o2 4 & 5 10 12 025 5 75 10125 15
Drug concinmeginL Drug conc in meg/mL
Fig.4: Beerslaw spectrum of LOK with BCG Fig.5: Beerslaw spectrum of LOK with BTB

Sensitivity (LOD and LOQ)

The limit of detection (LOD) is defined as the I@veoncentration of an analyte that an analyticatess cal
reliably differentiate from baclround levels. The limit of quantification (LOQ) idefined as the lowe
concentration of the standard curve that can besuned with an acceptable accuracy, precision andbitity. In
this study, LOD and LOQ were based on the standeviation of the response and the slope of the spamding
curve. The values of LOD and LOQ for Method A (BC&B)d Method B(BTB) are given in Tak2.

Precision

The precision of the method was established bydaty variation studies. In the intraday studies,recurring
estimations of standard solutions were made anabsorbancesf the drug are determined and the percent rel;
standard deviation (% RS@nd percent range of error (at 0.05 and 0.01 cenfid limits) were calculated for ez
proposed methods and the results are given in 2.

Accuracy (Recovery)

Recovery experiments were performed by applyingstaedar-addition technique. The recovery was assesse
determining the agreement between the measuredasthrconcentration and added known concentratiotie
sample. The test was done by spikine preanalyzed tablet powder with pure losartan potassitithree differen
levels [50, 100 and 150% of the content presenthé tablet powder (taken)] and the total was fobiydthe
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proposed method. Each test was repeated six timedl. the cases, the recovery percentage valuggethbetween
99.63 and 100.02%. Closeness of the results to @ed the fairly good accuracy of the proposethaouks.

Table: 2. STATISTICAL DATAOF QUANTITATIVE PARAMETERS FOR THE PROPOSED METHODS

Name of the Parameter BCG BTB
Maximum Wavelengtfimax 43C 43C
Beer's Law Limits mcg/mL 2.0-10.0 2.5-12.5
Optimum Photometric Range mcg/mL 3.0-9.0 3.0-95
Sandell's Sensitivity(ug/c/0.001 Absorbanc 0.030( 0.016"
Molar Absorptivity It/mole/cm 1.532x70 2.768x10
Slope (b) 0.0247 0.05944
Intercept(a 0.007: 0.004¢
Correlation Coefficient (r) 0.9953 0.9999
Limit of Detection (LOD) mcg/mL 0.0964 0.00892
Limit of Quantification (LOQ) mcg/m 0.321 0.0291
Standard Deviation on Slopg}S 0.00137  0.0003063
Standard Deviation on Intercepf(S 0.00795  0.0001767
Standard Error on EstimationjS 0.00872 0.002422

Ruggedness

The ruggedness of the developed methods was ergrassRSD% of the same procedures applied underettit
laboratory conditions by the same instrument ofecéht days for same standard and tablet dosagesfof losartan
potassium. The results showed no statistical diffees between the different conditions and instnisnguggesting
that the developed methods were rugged.

Analysis of pharmaceutical preparations

Commercially available Losartan potassium table¢sewsubjected to analysis by the proposed mettesults
obtained by the proposed methods [Method A(BCG) Method B(BTB)] (Table. 3) for Losartan potassiurares
successful to the determination of the active dnugharmaceutical formulations without any integiece from the
excipients present in the tablets. The resultsrew®mpared statistically with those obtained bYJ¥ reference
method) by applying Student’s t-test for accurangl &-test for precision( Table 3). At the 95% cdafice level,
the calculated t- and F-values did not exceed ahellated values (t = 2.262 and F = 5.05) suggedtiag the
proposed methods are accurate and precise.

Table: 3. DETERMINATION OF LOSARTAN POTASSIUM [LOK] IN DOSAGE FORMS

L abeled Proposed M ethod

Phar maceutical Amount reference method % Recovery by proposed
Method "o mulation AEnr:;)m found* : aIF €S D method**
(Mg)£SD value Value
BCG Tablet-I 25 24.92+0.12 0.692 2.25 99.7%0.32
24.9%0.18
BTB Tablet-| 25 2491+0.16  0.203 1.26 99.75:0.56

*Average+ standard deviation of six determinants the t and&ues refer to comparison of the proposed metfibdoretical values at 95 %
confidence limits t = 2.365 and F = 4.88.
** Average of five determinations.

DISCUSSI ON

Nature of the color Species: An attempt has been made to indicate the natuoelofed species in each proposed
method for losartan potassium tentatively basedratogy of reactive functional moiety in drug aerdgents.

For BCG and BTB Methods: As losartan potassium possesses secondary anaiug igivolves in ion association
complex formation with acid dyes BCG and BTB whislextractable into chloroform from the aqueoussghd he
protonated nitrogen moiety (positive charge) oaltan potassium is expected to attract the opppsitarged part
(negative charge) of dye and behave as a singldaimg held together by electrostatic attract®Based on analogy
the structures of ion association complexes are/shin Scheme-1 given below.
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CONCLUSION

lon associated color produs

From the literature survey it is understood thatyview spectrophotometric methods were available tfee
determination of losartan potassium in pure ancdedorms by exploiting its functional groups. Tresent work
describes the author’'s attempts in developing n&sible spectrophotometric methods for the detertionaof
losartan potassium using some acidic dyes. The adstdeveloped by the author involves the formatibion
association complex reaction of the cited drug wsttme acid dyes such & omocresol Green[BCG] and
Bromothymol Blue [BTB], in acidic medium (pH-3.0). These methods have baatessfully applied to the
determination of losartan potassium in pure ancagedorms. This procedure did not require sampdérgatment
or any time-consuming step prior to drug assay.

The reagents provide simple and sensitive methodthé spectrophotometric determination of losagatassium

in pure and pharmaceutical formulations. The predasethods does not involve any stringent reaat@rditions

and offers the advantages of high stability (mbent24hours).The statistical analysis of the redujtt and F- tests
showed that, there is no significant differenceaitcuracy and precision between the proposed methnds
reference method. The proposed methods can bessfigite applied for routine analysis of losartartgssium in

quality control and research laboratories.
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