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ABSTRACT

Two simple, sensitive, and validated spectrophotiénenethods are developed for quantitative estiomatof

telmisartan and indapamide in tablet dosage formethdd | is based on the simultaneous equation velsekethod
Il on the multicomponent analysis. The absorpti@xima were found to be at 296 nm and 242 nm in anethfor

telmisartan and indapamide respectively. Beerls ia obeyed in the concentration range of 5-25 [idom

telmisartan and 10-30 pg/ml for indapamide withretation coefficient within range of 0.996 - 0.988 both the
drugs. The simultaneous equation method is basetth@madditivity of absorbances and multicomponerdlygsis
involves recording absorbance of standard solutieh296 nm and 242 nm. Both the methods are temted
validated for various parameters according to ICtidglines and can be used for routine analysisatfilthe drugs
in quality control laboratories

Keywords: Simultaneous equation method, multicomponentyaigltelmisartan, indapamide.

INTRODUCTION

Telmisartan [TEL] chemically is 2-(4-{[4-methyl-6{ methyl-1H-1, 3-benzodiazol-2-yl)-2-propyl-1H-1,3
benzodiazol-1-ylimethyl}phenyl)benzoic acid [1]. I8 an angiotensin Il type | blocker and is used aas
antihypertensive along with hydrochlorothiazide.[H] is a thiazide diuretic which reduces the rempson of
electrolytes from the renal tubules, thereby insir@the excretion of sodium and chloride ions emasequently of
water. TEL blocks the vasoconstrictor and aldostersecreting effects of angiotensin Il by seledtyiv#ocking the
binding of angiotensin Il to the ATreceptor in many tissues, such as vascular smmo#itle and the adrenal gland.
Literature survey reveals that few spectrophotoimetrethods [3], HPLC [4, 5] and HPTLC [6, 7] haveen
reported for estimation of TEL in pharmaceuticatage form as a single drug or in combination witreodrugs.
The molecular structure of TEL is shown in Figure 1

Indapamide [IND] is a benzamide sulphonamide indlilés an antihypertensive agent administerechtiividuals
with mild to moderate hypertension [8]. Indapamigdechemically 3-(aminosulfonyl)-4-chloro-N-(2, 3hgidro-2-
methyl- 1H-indol-1-yl) benzamide [9] and the sturetl formula is as shown in Figure 2. It is officia United
States Pharmacopoeia 2005[10] and British Pharnwta@ 995[11]. IND is an orally administered diigeand
antihypertensive drug. Its diuretic and natriuretaffects are mainly due to the presence of o-
chlorobenzenesulfonamide, a molecule present ipwardiuretics. However, a varied side chain githess drug
characteristic properties. IND represents an imgbliing which uniquely exhibits free-radical scaging activity

as well as a direct vasodilator action. Literatsmevey reveals that a spectrophotometric [12-1dlprametric [15],
HPLC [16, 17] and LC-MS [18] method have been ermpptbfor the quantitative estimation of IND in budkd
pharmaceutical formulations.
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Figure 1: Chemical structure of telmisartan

NH,

O /
S§O
%@ C'

Figure 2: Chemical structure of indapamide

Literature study also reveals that only RP-HPLC] [i@thod is available for estimation of TEL and INiDtablet
dosage form.

Since the reported RP-HPLC method is expensiveimraves complicated sample preparation, the presenk
was undertaken for simultaneous estimation of TBEH &\D in tablet formulations by UV spectrophotonet
method. We have developed simultaneous equation nanidicomponent analysis methods to determine the
concentration of each drug in the mixture. Mixtuodsknown composition were used as standards tonmze
errors due to the presence of other componentgisdlution.

MATERIALS AND METHODS

Chemicals and reagents
Analytical grade methanol used as a solvent washaised from Qualigens. Commercially available fdations
were procured from local market.

Instrumentation
A UV-Visible double beam spectrophotometer of Jadoalel: V-630, with a fixed bandwidth 2nm and arpai
1cm matched quartz cell was used for all spectrmphetric measurements.

Selection of common solvent
After assessing the solubility of both drugs infefiént solvents methanol was selected as a comwiwars for
developing spectral characteristics.

Preparation of standard solution:
The standard stock solutions of TEL and IND wereppred by dissolving 10 mg of each drug in 40 nthethanol
and final volume was adjusted with methanol toagetlution containing 100g/ml of each drug.

For the selection of analytical wavelength, staddaolution of TEL (20ug/ml) and IND (2@g/ml) were prepared
separately by appropriate dilution of standard lsteaution with methanol and scanned in the enti¥érange to
determinéumax of both the drugs. Thenax of TEL and IND were found to be 296 nm and 84% respectively. A
series of standard solutions were prepared hawngentration range of 5-2&/ml for TEL and 10-3Qug/ml for
IND. The absorbance of resulting solutions was megis at 296 nm and 242 nm. Then calibration cuwese
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plotted. Both the drugs obeyed linearity in the aaniration range under study. The standard calliforaturve of
TEL and IND are shown in Figure 3 and 4.
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Figure 3: Standard calibration curve of TEL
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Figure 4: Standard calibration curve of IND

Method I: Simultaneous equation method

This method of analysis was based on the absorpfidrEL and IND at the wavelength maximum of eadieo.
Two wavelengths selected for the development ofukaneous equations were 296 nm and 242 nm whigke we
Amax of TEL and IND respectively. The absorbance$Bi and IND were measured at the selected waviisng
The absorptivity values E (1%, 1cm) were determifeedoth drugs at the selected wavelengths [2BgSE values
were mean of five estimations.Overlain spectralef Bnd IND are shown in Figure 5.
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Figure 5: Overlain spectra of TEL and IND
The concentration of both drugs in mixture can &lewated by using following equations-

C= Aay,-MAayr ... Eq(@)
axay, — axay

Cy= Ajax -Araxg
ayaxo ay,ax

Where, A and A are absorbances of mixture at 296 and 242 nm ctgely
ax and axare absorptivities of TEL at 296 and 242 nm respelgt

ay; and ay are the absorptivities of IND at 296 and 242 espectively
Cx and Cy are the concentrations of TEL and INpeetively

Analysis of marketed formulation

Twenty tablets were accurately weighed; averag@iwevas determined and finely powdered. An acalyat
weighed quantity of tablet powder equivalent tor@§ of TEL was transferred to 100 ml volumetric Kaand
dissolved by sonication with sufficient quantityragthanol and then volume was made to the mark méthanol.
The solution was then filtered through Whatmanteifipaper no. 41. The filtrate 1 ml was taken imi®olumetric
flask and volume made to the mark with methanok @hove mixture was analyzed at 296 and 242 nmlamyths
and values of the absorbance were substitutedsprentive equations (Egn. 1 and 2) to obtain theectrof TEL
and IND respectively. The data of analysis is nterdd in Table 1.

Table 1. The data of tablet analysis

Label Claim Amount of drug estimated* %_ Label claim
Drug (mgltablet) (mg/tablet) estimated + S.D.*
Method A Method B Method A Method B
TEL 40 39.99 40.36 99.99+ 0.57 100#90.79
IND 15 1.476 151 98.450.27 | 100.66 0.19

* Mean of six determinations, where A is simultareeequation method and B is multicomponent anatysihiod

Method II: Multicomponent mode of analysis:
The use of five mixed standards and two samplingeleangth 296 nm and 242 nm were found to servetinpose
of the experiment. The overlain spectrum TEL anB sl shown in Figure 6.
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Figure 6: Overlain spectra of TEL and IND (Multicomponent mode of analysis)

In this method, five mixed standards of TEL and IMDhe ratio of 40:1.5 were prepared by appropriitution of

the standard stock solutions and scanned in therreg 400 nm to 200 nm in the multi-component moding the

two sampling wavelengths as mentioned above. Rewprdbsorbance of the mixed standard solutions was
processed by the instrument by means of matrix teansaand was then corrected to determine condenisaof
both the drugs in the tablet sample solutions. 8tabhmple solution was prepared as described undérod |.
Then the sample stock solution 1 ml was taken i© anl volumetric flask and final volume was made with
solvent used. Spectrophotometric analysis of tealtieg solution was carried out using the multrrpmnent mode

of the instrument. The result of analysis is mawbin Table 1.

RESULTS AND DISCUSSION
The developed methods for simultaneous estimatidried and IND were validated as per ICH guidelines.

Accuracy

To check the accuracy of the developed methodst@amstudy the interference of formulation additives;overy
studies were carried out by standard addition nuetitadhree different levels (80%, 100% & 120%). Tesults of
recovery studies expressed as percent recoverysaésgactory and are presented in Table 2.

Table 2. Result of recovery studies

Level of Recovery

% Recovery £+ S.D. #

Method (%) TEL IND
80 99.09 +0.0456] 98.77+0.6045
A 100 99.85 £ 0.0349 _ 98.69+0.7567
120 99.50:0.2321] 98.99+0.1578
80 100.40+0.2341 _ 99.60+0.567
5 100 101.10+0.1679  99.60+0.6784
120 99.50+0.2451] _100.140.3452

#mean of three determinatior&D: Standard Deviation, TEL: Telmisartan; IND: Irgamide

Intermediate precision (inter-day and intra-day precision)

The reproducibility of the proposed methods wagiheined by analyzing tablets at different time iméds on same
day (Intra-day assay precision) and on three diffedays (Inter-day assay precision). The resuipeesented in
Table 3. Coefficient of variance for intra-day gsgaecision was found to be 0.1705 (for telmisartamd 0.5816
(for indapamide) in simultaneous equation metho@647 (for telmisartan) and 0.1612 (for indapamidte)
multicomponent mode of analysis. Inter-day assagcipion coefficient of variance was found to be50:4 (for

telmisartan) and 0.0572 (for indapamide) in simétaus equation method, 0.2641 (for telmisartan)Ga@834 (for

indapamide) in multicomponent mode of analysis.
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Limit of detection (LOD) and Limit of quantitation (LOQ)

The LOD and LOQ were separately determined baseth@rstandard deviation of y-intercept of the qaliton
curve. The limit of detection (LOD) and limit of gntification (LOQ) were determined by visual methaak
suggested in ICH guidelines, which were found t@®@er given in Table 3.

Table 3. Optical characteristics and validation paameters

Statistical parameter Method A Method B
TEL IND TEL IND

A max (nm) 296 242 296 242
Concentration range pg/ml) 5-25 10-30 5-25 10-30
Regression Equationly=a + bc)
Slope (b) 0.063 | 0.052 | 0.0133| 0.0267
Intercept (a) 0.032 | 0.012 | 0.1463| 0.1903
Correlation Coefficient (r?) 0.9968| 0.9986| 0.9992 0.9988
LOD (ng/ml) 0.054 | 0.062 0.12 0.15
LOQ (pg/ml) 0.34 0.37 0.18 0.21
Precision (COV*): Interday (n=3) | 0.1507 | 0.0572] 0.2641 0.0834
Intraday (n=3) 0.1705| 0.5816| 0.2647 0.1612

* COV is Coefficient of variance
CONCLUSION

The proposed UV spectrophotometric methods aredeashd validated for various parameters accordiniCH
guidelines and can be used for routine analystglofisartan and indapamide in pharmaceutical dofaiges as a
quality control tool.
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