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ABSTRACT

A simple, precise, accurate and specific high performance thin layer chromatographic method has been devel oped
and validated for the simultaneous estimation of Telmisartan and Indapamide in pharmaceutical solid dosage form
without separation of components. The method is based on high performance thin layer chromatographic separation
of both drugs followed by the densitometric measurements at 249 nm. The separation was carried out on precoated
silica gel 60 GF 254 using mobile phase hexane: ethyl acetate: methanol: glacial acetic acid (14:6:2:1 v/viviv) with R
values 0.21 and 0.36 for Telmisartan and Indapamide respectively. The calibration curve was found to be linear
between 2000-7000 ng/spot for Telmisartan and 75-262.5 ng/spot for Indapamide with correlation co-efficient
0.9970 and 0.9959 respectively. It was observed that the proposed HPTLC method could be used for efficient
analysis and monitoring of the Telmisartan and Indapamide in combined pharmaceutical solid dosage forms.
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INTRODUCTION

In patients with mild to moderate hypertension,ombination of Telmisartan and Indapamide shows rgysiEc
effect to lower blood pressure with a high resporade. Telmisartan (TELM) is chemically 2-[4-[[4-thgl-6-(1-
methylbenzimidazol-2-yl)-2 propylbenzimidazol-14yigthyl]phenyl]benzoic acid (Figure 1A). It is angértensin
Il type 1 receptor antagonist which interferes with binding of angiotensin Il to the angiotendiAT ;-receptor by
binding reversibly and selectively to receptordhia vascular smooth muscle and the adrenal glagedtigely and
reduce hypertension by blocking the renin-angidgtesgstem [1]. Various UV spectrophotometry [2,BIPTLC
[2], HPLC [4,5] and spectrofluorimetry method [24ue been reported for the estimation of TELM indially or
in the combination with other drugs.
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Figure 1 Structures of (A) Telmisartan and (B) Indgpamide

Indapamide (IND) is chemically 3-(aminosulfonyl)efitoro-N-(2,3-dihydro-2-methylH-indol-1-yl)-benzamide
(Figure 1B). It is thiazide like diuretic which iitits reabsorption of sodium and calcium at theitnéigg of distal
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convoluted tubules [6]. IND is also thought to siiate the synthesis of the vasodilatory hypotenpigstaglandin
PGE. Various UV spectrophotometric [7,8], colorimetri@], HPTLC [10], HPLC [11,12] and LC-MS [13]
methods have been employed for the quantitativenasbon of IND in bulk and pharmaceutical formutats

individually or in the combination with other drugs

Literature survey revealed that only RP-HPLC [14tihod has been described for the simultaneous atgimof
this combined dosage form. Since the reported RPEHmethod is expensive and involves complicatedpam
preparation, there is a need for an assay mettaddpirmits simultaneous quantification of TELM didD. The
aim of this work was to develop and validate a $&nmpid, selective and quite sensitive HPTLC wssathod for
simultaneous determination of TELM and IND in condd solid dosage form. In addition, the method el
cheap and does not require certain types of stayophases. Therefore, the developed method becgoums
alternative for the already existing RP-HPLC method

EXPERIMENTAL SECTION

Chemicals and reagents

TELM and IND standards were procured as a gift darfppm Cadila Healthcare Pvt. Ltd., Ahmedabad ,jdrahd
Ami life sciences Pvt. Ltd., Baroda, India respesli. Marketed formulation (Inditel-D, Zydus Cadileontaining
TELM (40 mg) and IND (1.5 mg) was procured fromdbmarket. All the chemicals and reagents were o$ekR
grade (Merck, Mumbai, India).

Instrumentation and conditions

Precoated Silica gel 60 G TLC plates (10*10 cm) on aluminium sheet (layackhess 0.2 mm) procured from
Merck, Mumbai, India, was used as stationary phAs€amag HPTLC system containing Camag Linnomate V
semiautomatic applicator (band application by spmayechnique), Hamilton, Bonaduz, Schweiz applicayringe

- 100 uL, Camag twin trough glass chamber (20*10 cm), GamkC scanner Il (spectral range 190-800 nm),
Camag UV cabinet with dual wavelength UV lamp (dwalelength 254/366 nm) and Sonistar ultrasonicatme
used during the study.

Preparation of standard solution

Accurately weighed 100 mg each of TELM and IND wedigsolved in 100 mL methanol to get final concatibn
of 1000 pg/mL (stock solution) of each drug. Frotock solutions suitable aliquots was transferrecpitepare
standard mixture solution having concentration @dug/mL of TELM and 37.5ug/mL of IND for simultaneous
quantitative studies of both drugs. The stock smhst were further diluted with methanol to obtairwarking
standard solution with final concentrations of 208000, 4000, 5000, 6000 and 7000 ng/mL for TELM &5,
112.5, 150, 187.5, 225 and 262.5 ng/mL for IND eesipely, which were used for calibration purposes.

Preparation of sample solution

For analysis of solid dosage form, twenty caps@eash containing 40 mg TELM and 1.5 mg IND) werdghed
and their average weight was calculated. The cagsalvder equivalent to 100 mg of TELM and 3.75 m¢ND

was transferred to a 100 mL volumetric flask, d#sd and diluted up to mark with methanol. The Holuwas
sonicated for 15 min, filtered through the WhattniNm 41 filter paper and the residue was washel mithanol.
This solution was further diluted with methanobtt the same concentration as that of the finaldstal solution.

Chromatographic conditions

The chromatographic conditions comprises use afqaied silica gel 60 GE, as stationary phase, hexane: ethyl
acetate: methanol: glacial acetic acid (14:6:2wW¥) as mobile phase, chamber and plate saturdiioe of 20
minutes, migration distance allowed was 90 mm, amttiemperature was 25-26° C, wavelength scannasggdene

at 249 nm keeping the slit dimensions at 4*0.45 rminC plates were prewashed with methanol. Activatod
plates was done in an oven at 50° C for 5 minudsndard solution of TELM and IND was spotted otivated
TLC plate. The plate was scanned at 249 nm forbtith drugs and peak area was measured with Cam@&g TL
scanner 3 using WInCATS software. The concentrattbneach drugs were determined using straight line
equations.The standard calibration curve was getenaith the help of Microsoft excel using regressanalysis.
Sample solutions of the marketed formulation wegetted on to the same plate and scanned after afaweht
under same chromatographic conditions. The analyasscarried out in triplicate. The drug contenswalculated
from the peak areas of the chromatogram recorded.
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RESULTS AND DISCUSSION

Selection of Mobile Phase

A solvent system that would give good separatiohath drugs along with sharp and compact spotsdeased for
guantification. Different mobile phases were trigding different solvent systems containing non-paad
relatively polar solvents along with acetic acicdcefic acid is useful to prevent tailing of IND whids weakly
acidic and highly interacting with the stationarlyjage. Among the different mobile phase combinatiessted,
hexane: ethyl acetate: methanol: glacial acetid écd:6:2:1 v/v/v/v) was found to be the most slgawhich gave
the better resolution and sharper peaks with thealRes 0.21 and 0.36 for TELM and IND, respectivé&ligure 2
represents a typical HPTLC chromatogram of TELM BxiB using the optimal conditions.

450
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Figure 2 Chromatogram of Telmisartan and Indapamide

Selection of Wavelength

The wavelength for the quantitation of TELM and INDselected by scanning the plate in the UV lighin 400-
200 nm. TELM show maximum absorbance at 299 nm Il at 237 nm. The photometric measurement was
carried at 249 nm, the iso-absorptive point forhbditugs showing good peak areas,with the help ofdaTLC
scanner 3 (reflectance mode). The overlay speadfufELM and IND is shown in the Figure 3.

................

Figure 3 Overlay spectrum of Telmisartan and Indapanide

Method validation

The developed method was validated according termational Conference on Harmonization (ICH) [1%,16
guidelines in terms of linearity and range, accyraatra-day and inter-day precision, specificifyit of detection
and limit of quantification.

Linearity and range

Linear relationship between peak area and condamiraf the drugs were evaluated over the range of
concentrations expressed in ng/bandabglyzing six independent concentration levelsbfth drugs. Peak areas
were found to have good linear relationship with toncentration than the peak heights. Figure desemts 3D
chromatogram of linearity for TELM and IND.
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Figure 4 3D chromatogram of linearity for Telmisartan and Indapamide

The correlation coefficients, y-intercepts and skope&the regression lines of the two compounds weteulated
and presented in Table 1.

Table 1 Linearity results

Drugs Concentration range (ng/spot) Regression Eqtian Correlation coefficient r?
TEL 2000-7000 y = 1.3369x + 4028.5686 0.9970
IND 75-262.5 y = 26.8767x + 257.1029 0.9959

Accuracy

Accuracy of the method was confirmed by recovendgtat three level of standard addition i.e. midtifevel
recovery studies. The recovery studies were caoigdt 80%, 100% and 120% of the test concentratioper ICH
guidelines. The results of the recovery studiesienstatistical validation are given in Table 2.

Table 2 Recovery analysis for Telmisartan and Indapmide

Theoretical content Level Amountofdrug Total amount of drug Amount recovered % Recovery

(mg) (%) added (mg) (mg) £ S.D. +S.D.
80 20 80 79.49 +0.17 101.37 £ 0.86
Telmisartan 60 100 40 100 99.18 + 0.93 99.58 + 0.86
120 60 120 119.71 £ 0.84 100.83 £ 1.41
80 1.2 3.45 3.41+0.01 98.26 + 0.27
Indapamide 2.25 100 15 3.75 3.72+0.03 99.74+1.51
120 1.8 4.05 4.01 +0.02 99.14 +1.05

The mean percentage recovery for each compoundaleslated at each concentration level and repoxigdits
standard deviation. For TELM, the recoveries wewntl between 99.58% and 101.3% and for IND thevexdes
were found between 98.26% and 99.74%. Recoverydest®w8-102% justifies the accuracy of the methdw. [bw
RSD value indicated the applicability of the methiodroutine analysis of TELM and IND in solid dggaforms.

Precision

The precision of the developed method was studyeth&asuringntra-day variation or repeatability and inter-day
variation orintermediate precisiomo study intra-day variation, six replicates of géensolutions containing TELM
(40 ng/spot) and IND (1.5 ng/spot) were analyzedhensame day. To study inter-day variation, anslgé three
replicates of sample solutions with the same camnagon was performed on three different days. aittay
variation as RSD was 1.34% for TELM and 1.37% fdD] and inter-day variation as RSD was1.14% for WEL
and 1.63% for INDThe coefficients of variation for both the inter-dayd intra-day precision of the method was
found to be less than 2% for both drugs which iatiichat the method is precise.

Limits of detection and quantification

The limits of detection and quantification of theveleped method were calculated using 3.3*a/S an@/$0
phenomena for the limits of detection and quantifice respectively [17] where a is the standardaten of the y-
intercepts and S is the slope of the calibratiorveuThe limit of detection was found to be 531ntfispot and
21.42 ng/spot for TELM and IND, respectively. Thmit of quantification was found to be 1610.32 mypfsand
64.90 ng/spot TELM and IND, respectively.

Specificity

The specificityof the methodvas ascertained by purity of the chromatograpkikp.The spots of dosage forms
were scanned at three different levielsspectral scanning mode of the WinCATs softwdiee peak purity for
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TELM and IND was tested by correlaticoefficientsof spectra acquired at the peak start (s), peakmuem (m),
and peak end (e) positions. Correlation coeffigaitthese spectra were calculated and summariz€dtle 3.

Table 3 Specificity data of Telmisartan and Indaparide

Drugs Co-relationr (s, m) Co-relationr (m, e) Pek purity
Telmisartan 0.999842 0.999398 > 0.999
Indapamide 0.999788 0.996963 > 0.996

The spectra of dosage form and reference standerds also compared for both studied drugs. Theedess of
peak purity values to 1 indicates that the spotsewanly attributed to a single compound and theciotihe
excipients present within the formulation did naterfere with the peaks of TELM and IND.

Analysis of marketed formulation:

Analysis of samples of marketed capsules contaifiBgM 40 mg and IND 1.5 mg was carried out and the
amounts recovered were expressed as a percentagmiaof the drug found. The mean drug content wasd to

be 39.66 mg and 1.49 mg of TELM and IND with a 9% B®. of 0.22 and 0.55, respectively. The drug canéihe
marketed formulation was found to be within theilgnas recorded in Table 4

Table 4 Analysis of marketed formulation of TEL andIND

Label Claim  Amount % of drug %

Brand Name (mg/capsule) found mg found RSD
Inditel-D TEL 40 39.66 99.15 0.22
IND 1.5 1.49 99.33 0.55
CONCLUSION

The proposed HPTLC method provides simple, quickcueate and reproducible quantitative analysis for
simultaneous determination of simultaneous estomatif TELM and IND in bulk drug and in combined dgs
form. The method was validated according to ICHlglines. It has some advantages like less use bilenphase
per run, less time consuming etc. over HPLC metlhodgneral.
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