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ABSTRACT

In this present paper, a novel, sensitive, UV- 8pphotometric simultaneous equation method wapgsed for
the estimation of Losartan Potassium (LOS.P) andrbighlorothiazide (HTZ) in bulk and tablet dosagent.
Water: Methanol in the ratio of 95:5 v/v was usedaasolvent which exhibits maximum absorption &n21 for
LOS.P and 272nm for HTZ. Beers law was obeyed theelinear range for LOS.P is 1-20pug/ml and HTZeTh
correlation coefficient (B was found 0.980 for LOS.P and  0.992 for HTZpeesively. The method was
successfully applied for the assay of the both slimgtablet with 99.2 % and 98.67 % purity for LO&Rd HTZ
respectively. The developed method was fully viditlas per ICH guidelines. The percentage relasitandard
deviation (RSD) for accuracy was less than 2. Téregntages RSD of the intra-day and inter-day \taotes were
found also less than 2%. The limit of detection gndntification were 0.32pg/ml and 0.97 pg/ml f@3.P and
0.09 pg/ml and 0.248 pg/ml for HTZ which indicates sensitivity of the developed method. The ptesethod
also demonstrated robust on changing,and solvent volume ratio up to +2%. Empirical exide from developed
method concludes that it was simple, sensitiveglskd, and useful for the routine quality contraiaysis of LOS.P
and HTZ in bulk and tablet dosage form.

Keywords. Losartan; hydrochlorothiazide; simultaneous equatSpectrophotometry.

INTRODUCTION

chemically Losartan potassium is potassium[2-b&tjtoro-3-[4-[2-(1,2,3-triaza-4-azanida cyclopereb diene —
5yl) phenyl] imidazol-4-yl] methanol [1] belongs tngiotensin-1l receptor antagonist, which lowere blood
pressure and improves blood flow [2-3] HTZ whishchemically benzothiadiazine derivatives, (showrfig.1.)

belongs to the category of thiazide diuretic alevith diuretic medication it is often used to tred¢vated blood
pressure [4-5]. Combining form of LOS.P and HTZnislely prescribing worldwide for the treatment afsential
hypertension in patients whose blood pressureti€omtrollable on LOS.P or HTZ alone [6] and itist also used
in patients having renal impairment and hemodyaldence the proper analytical method for the gfiaation of

both drugs in pharmaceutical dosage form is higlegessary. Literature survey reveals that theam iavailability
of Spectrophotometric [7-8] Capillary electrophdasef®] HPLC with other combination [10] for LOS.R&HTZ

individually, though both the drugs were official indian pharmacopeia separately but the analyticethods in
combine dosage form is still not official in anygsmacopeia. However there is an availability of idtaneous
determination of both analytes using HPLC[11-15] aary few spectrophotometric methods by using Kemeous
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equation [16-17] states that either the initiali@matof fully organic solvents or higher organic st ratios for the
preparation of standard and working solutions tgkase. We also found ambiguity on the validatieaults after
repetition of available methods so the questiorthenreliability of the available methods risesisla prime for an
analyst to develop easy, stable, validated econamitiod for the analysis of API's as marketed fdation which
will be acceptable and indirectly reduces the oésharketed formulation. So that common people lmamfforded
easily [18]. Hence it is necessary to develop &,eadiable and validated method for the above meed drugs
based on ICH Guidelines [19]. Keeping the abovésfat mind we planned to develop reliable and ety tried
to make this method more sensitive by diminishimgltOD and LOQ limits which can minimize the costlosage
form.

Fig.1. Chemical structure of Losartan Potassium (A) and Hydrochlothiazide (B)
MATERIALSAND METHODS

I nstruments and reagents

Pure LOS.P and HTZ standards were received fronbiAda Pharma Limiteds Hyderabad as a gift sampl&.EO
and HTZ tablets (Cosart-H — LOS.P-50ug and HTZ -5{18) were purchased from local market, Hyderabatia.
Other reagents used for the study in analyticalgraAbsorbance measurements were made using Agsalyti
Technologies (T-60) Ultraviolet-Visible spectropbisteter provided with 1 cm quartz cells and tempeeatvas
controlled for all spectrophotometric measurements.

LOS.P and HTZ working standard solution:

From the standard stock solution(1000 pg/ml) 10ofméliquot was transferred into 100ml volumetriask and
volume was filled up to the mark with distilled watto obtain 100ug/ml 2stock) LOS.P and HTZ separately .
From the above solution suitable amount of aligwet¢se withdrawn and mixed them to obtain 8pug/mLGfS.P
and 4ug/ml of HTZ.

Formation of smultaneous equation

For the simultaneous equation LOS.P and HTZ mixeddard solution were prepared which contains Hatigs in
the concentration ratio of 8:4 pg/ml and it waspared by appropriate dilution from the individutdek solutions
with HPLC- grade distilled water. The absorbandethe mixed standard solutions were measured at $btected
wavelengths and pair of simultaneous equation vgasl fior the determination of the concentrationk@8.P and
HTZ from the mixed standard solutions.

Cx= Azay;-Ajay,/ax.ay,-ax,ay, Cy=A ax,-Ajaxi/axzay-ax,ay,
WhereC, andC, are concentrations of LOS.P and HTZ respectively.

A, = absorbance of HTZ at 272 nrA, = absorbance of LOS.P at 215 rar,; = absorptivity of HTZ at 272 nm
ax, = absorptivity of HTZ at 215 nnay, = absorptivity of LOS.P at 272 nray, = absorptivity of LOS.P at 215 nm
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Analysis of fixed dose tablet
A fixed dose tablet (each tablet contains 50 mg IFO&nd 12.5 mg of HTZ) was analyzed using the d@es
optimized method. 10 tablets were weighed, finebugd and take the tablet powder equivalent to §oM.OS.P
and 2.5 mg of HTZ in a separating funnel and addnl®f hot methanol, extract the LOS.P and HTZ ftr.
Transfer the total content from the separating &iimo a 100ml volumetric flask after filtratiorilate the solution
with distilled water (1 stock). Pipette out 1ml and transfer to 10ml vaétric flask and made up the volume up to
the mark with distilled water {2stock). From this ©stock solution pipette out 5ml and transfer to ani0
volumetric flask and make up the volume up to 10wmith distilled water. Measure the absorbance mdlfi solution
with at 215nm and 272nm. Apply the simultaneousaéiqn for the calculation of drug content. Resalts cited in
table 1.

Table.1. Estimation of LOS.P and HTZ in tablet dosage form

Drug Brandname Lableclaim Amount of drug estimated % of label claim estimated
LOS.P Cosart-H LOS.P 50mg 49.60mg 99.2 %
HTZ HTZ 12.5mg 11.32mg 90.6 %

Accuracy:

Accuracy of the present method was performed bgvwexy study. Here, fixed dose formulation for batmalytes
was kept constant and standard LOS.P and HTZ waked at three different concentrations to cal@il@af%,
90%, 120% recovery.

Precision:

It was evaluated by analyzing the six sample smiu(h=6) of a 10 mcg LOS.P and HTZ. The inter-dagt ater-
day precision was determined by measuring six tioresame day (inter-day study) and repeated omekeday
(intra-day study). The absorbances were recordddhanpercentage relative standard deviation (% )R3aRulated
for both the drugs separately.

Linearity:

This study was done by preparing the different eatrations (1- 20 pug/ml) for LOS.P and HTZ. Thepanmed
solutions were scanned in the range of 200-400 minadsorbance measured at 215nm and 272nm agkingt b
The calibration curve has been plotted considetimgcentrations Vs absorbance. Obtained data wéjectad to
regression analysis.

Robustness:
It was performed by preparing six sample solutioh&OS.P and HTZ and analyzed under establisheditons
like detection wavelength at three different levfelsLOS.P and HTZ

Detection and quantitation limit

The standard solution of LOS.P was prepared byesgdl dilution and subjected to spectrophotomedrialysis
using the developed method in the range of 1-2énufgph LOS.P and HTZ. Signal to noise ratio 3.3 wassidered
for limit of detection (LOD) and 10 for limit of untification (LOQ).

RESULTS

M ethod optimization:

Before selecting the conditions for optimizatioeyeral preliminary trials were conducted with diéfet solvents
(water, methanol, ethanol, acetonitrile, 0.05N HOLO5N NaOH, 0.1N NaOH) in various ratios. Due éssl
absorptivity, obtaining.ax Near solvent UV cut off, irregularities bf..x and spectrum shape, failure of maintaining
the linearity most of the solvents has not beersictamed for optimization. Furthermore some of tblwents (E.g.
Ethanol and water) in different ratios lost theistjfication as they failed as appropriate solvehtgng validation
proceedings. Finally the solvent methanol and wgier95) volume ratio was found optimal, undestbondition
both analytes maintain linearity and shows judtiaresults during validation proceedings, LOS.B HiTZ shows
the maximum absorption at 215nm and 272nm respdgtiishown in figure 2. Hence these conditions were
selected as optimized condition.
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Fig. 2. Overlay spectraof LOSPand HTZ

M ethod validation:

The developed method was validated as per ICH tnék® linear, correlation was absorbed between the
concentration and absorbance in specific range.répession analysis data was present in tablee2regression
coefficient (R) was found 0.980 for LOS.P and 0.992 for HTZ. Tihearity graphs for both analytes were depicted
in figure. The recovery study was performed ancuescy was checked at 80%, 100% and 120%, LOS.m mea
recovery study is equal to six (n=6) was 91.55%%08@nd 90.18% where as HTZ shows 84.91%, 95.38% and
85.47% respectively. In intra-day precision anaysi=6) the % of RSD value of LOS.P is 0.887 tdl5,7and for
HTZ the % of RSD is 0.011 to 0.040 where as thef RSD for inter-day precision was 1.21 to 1.741@S.P and
0.99 to 1.86 for HTZ, represented in table 3. Theetbped method shows Robustness on changing thetidg
wavelength from 213 to 217 nm for LOS.P and 27@%d nm for HTZ respectively. The Robustness studg w
summarized in table 2, the detection limit was fb@09 for LOS.P and 0.32 for HTZ. The limit of quification

of the developed method was found 0.248 for LO®dPG97 for HTZ, summarized in table 2.

Table2: Study of validation Parameters

S. No Parameters LOSP HTZ
Accuracy (% recovery) 86-91.55 84.91-95.36
Precision (% RSD) Intraday 0.887-1.715 0.011-0.040

=

2 Interday  1.21-1.74 0.99-1.86
3 Range 1-20 2-20
4 LOD 0.32 0.09
5 LOQ 0.97 0.248
6 Linearity 1-20 pg/ml  2-20 pg/ml
7. Correlation coefficient (%) 0.98( 0.992
Table. 3. Results of robustness study
*M ean Absorbance *Mean Absorbance *Mean Absorbance *Mean Absorbance
LOSP HTZ LOSP HTZ
2 2 2 2 Solvent ratio Solvent ratio
max max max max . .
parameters 213nm  217nm 270nm 274nm (Waterél7v.|:ethanol) ONaterg.)gl\/.l_/ethanol)
Mean 0.578 0.686 0.341 0.336 0.495 0.289
SD 0.008 0.001 0.001 0.008 0.002 0.016
% RSC 0.13¢  0.14f 0.29: 0.238: 0.227 0.48¢

*average of six replicates
DISCUSSION

In this present proposed method has been well gqdrunder the experimental conditions and solweethanol:
water (5:95) and detection wavelength 215 for LO&d 272 for HTZ exhibits sufficient absorbancedatae
sensitivity, linearity and excellent spectrum shaplee optimized conditions were allotted for suhsay study of
validation parameters. The developed method wasdf@ecurate in all three levels (80%, 100%, 12086 ,results
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of both intra-day and inter-day precision study i@snd very precise as % of RSD values were leas th The
obtained regression coefficient values 0.980 foSL®and HTZ, indicates the linearity of the methidte results of
Robustness study shown that small changes in iopengarameter do not affect the results signifigarfthe LOD
and LOQ studies demonstrated the sensitivity ofgf@posed method. The assay results of the markatdets
indicates the efficiency of the proposed simultarseequation method for determination of drug canfeom the
pharmaceutical dosage form.

CONCLUSION

The present method was found very simple becauseusk of methanol and water as a solvent and atsis
economic and easily available. The use of largamel of distilled water as an analyzing solvent rsake method
cheap. The method has been successfully validatedl @alidation parameters as per ICH guidelineseafound
within acceptable limitations. So, this method etiable for the simultaneous drug content of LOSdd HTZ in
bulk and tablet dosage form in quality control lediory for routine analysis.
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