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ABSTRACT 

A simple, accurate, precise and stability-indicating RP-HPLC method has been developed and 

validated for the simultaneous estimation of Telmisartan and Chlorthalidone in fixed-dosage 

formulation. The separation was achieved on a octadecyl C-18 reversed phase column (Symmetry 

C-18, 250mm x 4.6mm , 5µ) using acetonitrile:phosphate buffer at pH 6.5 (70:30 v/v) as mobile 

phase at a flow rate of 1.0mL/min and temperature of 25°C. The UV detection was carried out at 

270nm. The retention time of Chlorthalidone and Telmisartan was found to be 5.48 and 13.38 min. 

respectively. The method has been validated for Specificity, Linearity, Accuracy, Precision and 

Robustness. The calibration curve for Chlorthalidone and Telmisartan were linear from the range 

of 1.25-20.01 µg/mL and 8.0 to 128.4 µg/mL respectively. The mean recoveries obtained for 

Telmisartan and Chlorthalidone were 100.9% and 99.7% respectively. The developed method was 

found to be Specific, accurate, Precise, Robust and rapid for the simultaneous estimation of 

Telmisartan and Chlorthalidone in Telmisartan and Chlorthalidone Tablets 80mg/12.5mg. 

Keywords: Telmisartan, Chlorthalidone, RP-HPLC, Simultaneous estimation, Method 

development and Validation. 
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INTRODUCTION 

Telmisartan (TEL) is an Angiotensin II receptor antagonist used an Antihypertensive drug 
1-7

. 

chemically it is 4′-[[4-methyl-6-(1-methyl-2- benzimidazolyl)-2-propyl-1-benzimidazolyl]methyl]-

2- biphenylcarboxylic acid (Figure.1). It is official in Indian Pharmacopoeia (IP), British 

Pharmacopoeia (BP) and U.S. Pharmacopoeia (USP). It is estimated by Liquid Chromatography as 

per IP and Potentiometric titration as per BP and USP [5- 7]. Literature review reveals that HPLC 

8-12
, UV

13-15
 spectrophotometric and HPTLC

16-22
methods has been reported for estimation of TEL 

in pharmaceutical dosage forms. Chlorthalidone (CHL) is chemically (RS)-2-chloro-5-(1-hydroxy- 

3oxoisoindolin-l-yl)benzenesulphonamide (Figure.2). It is a diuretic drug used to treat 

hypertension
1-7

. It is official in IP, BP and USP and estimated by potentiometric titration as per IP 

and Liquid Chromatography as per BP and USP
5-7

. Literature review also reveals that HPLC 
23-26

, 

UV 
27

 spectrophotometric methods has been reported for the estimation of CHL in pharmaceutical 

dosage forms. Literature survey reveals that HPTLC 
28

 and UV 
29

 methods have been reported for 

the simultaneous determination of TEL and CHL in pharmaceutical dosage forms However, so far, 

no method was reported for the simultaneous determination of TEL and CHL in Pharmaceutical 

dosage form. The present developed HPLC method is simple, precise and accurate for 

simultaneous determination of both drugs in their Pharmaceutical Dosage forms as per 

International Conference on Harmonization (ICH) guidelines 
30

. 

 

Figure. 1: Structure of Telmisartan (TEL) 

 

Figure. 2: Structure of Chlorthalidone (CHL) 
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MATERIALS AND METHODS 

Chemicals and Reagents 

Drug substances, working standards of Telmisartan, Chlorthalidone and Telmisartan and 

Chlorthalidone Tablets 80mg/12.5mg kindly sponsored by Aurobindo pharma limited, Hyderabad, 

India. All the chemicals and reagents sodium hydroxide, hydrochloric acid, disodium hydrogen 

orthophosphate dihydrate, hydrogen peroxide (30 %) and Orthophosphoric acid (88%) were used 

of Analytical grade. HPLC grade Methanol, Acetonitrile (Merck) was used. Milli-Q water was 

used in mobile phase and diluents preparation. 

Instruments 

Integrated HPLC system, Shimadzu Prominence with SPD-M20A PDA detector and LC Solution 

Software was used for method development and method validation. This system comprised of a 

quaternary gradient pump, auto sampler, column oven and a photodiode array detector. PC 

installed Chromeleon software was used to record and integrates the chromatograms. The analysis 

was carried out at ambient temperature. Photostability studies were performed in a photostability 

chamber, from Thermolab (India). 

Method Development and Chromatographic Conditions 

A variety of mobile phases were investigated in the development of a stability-indicating LC 

method for the analysis of Telmisartan and Chlorthalidone Tablets 80mg/12.5mg. The suitability 

of mobile phase was decided on the basis of selectivity and sensitivity of the assay, stability studies 

and separation among impurities formed during forced degradation studies. Chromatographic 

separations were achieved by using Symmetry C-18, 250mm x 4.6mm, 5µ analytical column. The 

mobile phase is consisting of a mixture of disodium hydrogen orthophosphate dihydrate buffer pH 

6.5(pH adjusted by dilute orthophosphoric acid): acetonitrile in the ratio 30:70 v/v. The flow rate 

was maintained at 1.0 mL/min with injection volume of 10μl. The UV detection was made at 270 

nm and all analyses were done at column temperature (25 ± 2°C) under isocratic conditions. 

Preparation of Solutions 

Preparation of Mobile Phase and Diluent 

Disodium hydrogen orthophosphate dihydrate buffer was prepared by dissolving 1.78 gms of 

Na2HPO4buffer in 1000 ml of water and by adjusting the pH to 6.5 with dilute ortho phosphoric 

acid. For mobile phase, mix Buffer (pH6.5): Acetronitril (30 :70v/v) in this ratio and mixture of 

Water and methanol in 20:80 ratio were finalized as diluent. 

Preparation of Standard Solution 
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Accurately 80mg of Telmisartan, 25 mg of Chlorthalidone standards were weighed and taken in 

100 mL and 200 mL volumetric flask respectively. Dissolved by sonication in sufficient quantity 

of diluent and then diluted up to the mark. Further 5 mL of the above standard stock solution from 

both were taken in 50 mL volumetric flask and made up to mark with diluent to get a concentration 

of 80μg/mL and 12.5μg/mL for Telmisartan and Chlorthalidone respectively. 

Preparation of sample solution 

Weigh and finely powder not less than 10 tablets in a suitable mortar and pestle. Accurately weigh 

and transfer tablets powder equivalent to one tablet (equivalent 12.5 mg of Chlorthalidone and 

80mg Telmisartan) into a 100 mL clean, dry volumetric flask, add about 75 mL of diluent and 

sonicate for about 30 minutes with intermittent shaking at room temperature. Allow the solution to 

cool to room temperature and dilute the volume with diluent and mix. Centrifuge a portion of the 

solution at 5000 rpm for about 5 minutes to get a clear solution. Then transfer 5 mL of clear, 

supernatant solution into a 50 mL volumetric flask, dilute to the volume with diluent and mix. 

Filter the solution through a suitable 0.45  membrane filter. Standard and sample solutions were 

injected five and two times respectively to get the chromatograms. Responses obtained were 

calculated with other important variables taken into consideration. 

Analytical Method Validation 

The optimized chromatographic conditions were validated for assay of Telmisartan and 

Chlorthalidone in Telmisartan and Chlorthalidone Tablets 80mg/12.5mg by evaluating specificity- 

Forced degradation, linearity, precision, accuracy, robustness and system suitability parameters in 

accordance with the ICH guideline Q2 (R1). 

Specificity 

Specificity-Blank and Placebo interference 

To establish the interference of placebo, study was conducted. Assay was performed on placebo in 

duplicate equivalent to concentration of test preparation as per proposed method. 

Specificity- Forced Degradation Study 

Forced degradation studies were performed to provide an indication of the stability indicating 

property and specificity of the proposed method. Intentional degradation was attempted using acid, 

base, oxidation and light. Acid degradation studies were carried out by heating 5 mL stock solution 

of Sample solution containing 800 μg mL−1 of Telmisartan and 125 μg mL−1 of Chlorthalidone 

along with 1.0mL of 0.1N Hydrochloric acid at 85°C for 30 min. Base degradation studies were 

carried out by heating 5 mL stock solution of Sample solution containing 800 μg mL−1 of 

Telmisartan and 125 μg mL−1 of Chlorthalidone along with 1.0mL of 0.1N Sodium hydroxide  at 
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85°C for 30 min. Oxidative degradation was carried out by heating  5 ml stock solution of Sample 

solution containing 800 μg mL−1 of Telmisartan and 125 μg mL−1 of Chlorthalidone along with 

1.0mL of hydrogen peroxide (30%) for 30 min. Photolysis studies were carried out on their dosage 

form. The sample powder in a petri plate was spread as a thin layer (1 mm) and exposed to light in 

a photostability chamber. After completion of the degradation treatments, the samples were cooled 

to room temperature, neutralized (where required), diluted to 50mL with the diluent and injected 

into the chromatographic system. The degraded samples were analyzed against a control sample.  

Linearity 

Linearity was studied by plotting a graph of concentration versus response and determining the 

correlation coefficient, slope and Y-intercept. A series of solutions of Telmisartan and 

Chlorthalidone standard solutions were prepared in the concentration range of about 8.0μg/mL to 

128.4 μg/ mL for Telmisartan and in the concentration range of about 1.25 μg/mL to 20.01 μg/ mL 

for Chlorthalidone. 

Method Precision and Intermediate Precision 

The precision of the proposed method was evaluated by carrying out six independent assays of test 

samples. %RSD of six assay values obtained was calculated. Intermediate precision was carried 

out by analyzing the samples by a different analyst on another instrument. 

Accuracy 

The recovery of Telmisartan and Chlorthalidone from spiked placebo was conducted at three 

different spike levels i.e. 50%, 100% and 150 %. Samples were prepared by mixing placebo with 

Telmisartan and Chlorthalidone drug substances equivalent to test concentration. Sample solutions 

were prepared in triplicate for each spike level and recovery (%); RSD (%) were calculated. 

Solution Stability 

Standard and Sample Solutions were prepared as per proposed method and analyzed initially and 

at different time intervals by keeping the solutions at Room Temperature (~ 25°C) for 24 hours. % 

Difference between the areas obtained for Telmisartan and Chlorthalidone at initial and different 

time interval should not be more than 2.0. 

Robustness 

The robustness was studied by evaluating the effect of small but deliberate variations in the 

chromatographic conditions. The conditions studied were flow rate (altered by ±0.1 mL min−1), 

wavelength (altered by ±5 nm), variation in mobile phase composition (±0.2% absolute), Column 

Oven temperature (±5°C) and pH of buffer in mobile phase (altered by ± 0.2), standard solution 
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was prepared and injected into HPLC system. The system suitability parameters were evaluated for 

each deliberate variation. 

System suitability 

System Suitability testing is an integral part of liquid chromatographic method validation 

performed to check and ensure on-going performance of a chromatographic system. The System 

Suitability was estimated by five replicate injections standard solution at 100% of test 

concentration. The column efficiency as determined from Telmisartan and Chlorthalidone peaks is 

not less than 2000 USP plate count; the USP Tailing for the same peaks is not more than 2.0. RSD 

for corresponding peak areas of five replicate injections of the standard solution should not be 

more than 2.0%.  

RESULTS AND DISCUSSION 

HPLC Method Development 

The maximum absorption wavelength of the reference drug solutions and of the forcefully 

degraded drug solution was found to be 270 nm and selected as detection wavelength for LC 

analysis. The main objective of this chromatographic method was separation of degraded 

impurities from all both drugs. Forced degradation study revealed a critical separation of closely 

eluting impurity formed from the Telmisartan and Chlorthalidone peaks. Symmetry C-18, 250mm 

x 4.6mm, 5µ analytical column helped in resolving all peaks as the column had carbon loading 

approx 11% against conventional ODS. This effect was observed by using the mobile phase 

disodium hydrogen orthophosphate dihydrate buffer pH 6.5: acetonitrile in the ratio 30:70 v/v. 

Analytical Method Validation 

The assay test method is validated for Specificity, Linearity, Precision, Accuracy (Recovery), 

Stability of Analytical Solution and Robustness and was found to be meeting the predetermined 

acceptance criteria. 

Specificity 

Specificity-Blank and Placebo interference 

From the chromatograms of Blank and Placebo solutions showed no peaks at the retention time of 

Telmisartan and Chlorthalidone peaks. This indicates that the excipients used in the formulation do 

not interfere in estimation of Telmisartan and Chlorthalidone in Telmisartan and Chlorthalidone 

Tablets. The chromatogram of blank, placebo, and standard using the proposed method is shown in 

Figure 3, Figure 4 and Figure 5. 
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Figure 3: Blank Chromatogram 

 
Figure 4: Placebo Chromatogram 

 

Figure 5: Standard Chromatogram 

Specificity- Forced Degradation Study 

From the results of various stress conditions employed to degrade Telmisartan and Chlorthalidone 

Tablets indicates that the drug product is susceptible to degradation under Acidic, Oxidative and 

Photolytic Conditions, while, it is found stable to Alkaline condition employed. The percent 

degradation shown by Telmisartan and Chlorthalidone at each stress condition given in Table 1. 

The chromatograms were extracted for Peak purity and demonstrated as in Figure. 6a, 6b, 6c, 6d 

and 6e 
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Figure 6a: Control Sample Chromatogram 

 
Figure 6b: Acid degradation Sample Chromatogram 

 
Figure 6c: Base degradation Sample Chromatogram 

 
Figure 6d: Peroxide degradation Sample Chromatogram 
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Figure 6e: Photolytic degradation Sample Chromatogram 

Table 1. Summary of Forced degradation study 

Degradation Mechanism Content in mg/unit % Labeled amount % Degradation 

Telmis

artan 

Chlorthal

idone 

Telmis

artan 

Chlorthal

idone 

Telmis

artan 

Chlorthal

idone 

Undegraded Sample 79.68 12.37 99.6 99.0 - - 

Acid degradation  

(0.1N HCl /85°C/30min) 

79.79 5.69 99.7 45.5 Nil 54.0 

Base degradation (0.1N 

NaOH /85°C/30min) 

80.89 12.40 101.1 99.2 Nil Nil 

Peroxide degradation  

(30% H2O2/85°C/30min) 

76.76 10.98 95.9 87.9 3.7 11.2 

Photolytic degradation 

 (10K Lux / 120 Hours) 

76.42 12.00 95.5 96.0 4.1 3.0 

Linearity 

Calibration curve obtained by the least square regression analysis between peak area and 

concentration showed linear relationship with a correlation coefficient of greater than 0.999 over 

the calibration ranges tested for both the actives. The results show an excellent correlation obtained 

between peak area and concentration of Telmisartan and Chlorthalidone. Linearity results obtained 

are presented in Table 2 and Linearity graph of Telmisartan and Chlorthalidone and are shown in 

Figure 7 and Figure 8. 
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Figure 7: Linearity Graph of Telmisartan 

 

Figure 8: Linearity Graph of Chlorthalidone 

Table 2. Linearity Results for Telmisartan and Chlorthalidone 

% Level Telmisartan Chlorthalidone 

Concentratio

n (μg/mL) 

Respons

e 

Concentration 

(μg/mL) 

Respons

e 

10% Linearity Solution 8.0 155303 1.25 4146 

20% Linearity Solution 16.0 330365 2.50 8730 

30% Linearity Solution 24.1 482723 3.75 12372 

40% Linearity Solution 32.1 673322 5.00 16159 

50% Linearity Solution 40.1 828560 6.25 20430 

70% Linearity Solution 56.2 1169749 8.76 29787 

100% Linearity Solution 80.2 1650662 12.51 41187 

120% Linearity Solution 96.3 2057094 15.01 52238 

160% Linearity Solution 128.4 2735185 20.01 70233 

Statistical Analysis 

Slope 21392 3433 

Intercept -23879 -477 

%Y-Intercept -1.4 -1.2 

Correlation Coefficient 0.9997 0.9994 

8.0 23.0 38.0 53.0 68.0 83.0 98.0 113.0 128.0

A
re

a 

Conc.(µg/mL) 

Telmisartan 

1.25 3.13 5.00 6.88 8.75 10.63 12.51 14.38 16.26 18.13 20.01

A
re

a 

Conc.(µg/mL) 

Chlorothlidone 
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Method Precision and Intermediate Precision 

The average % assays of Telmisartan and Chlorthalidone in tablets were found to be 99.4 and 99.6 

respectively. The %RSD found to be 0.3 and 0.7 respectively. The average results between method 

precision and intermediate precision has also shown less than 1.0% RSD. The results were given in 

Table 3. 

Table 3. Method Precision and Intermediate Precision Results for Telmisartan and 

Chlorthalidone 

Sr. No % Assay - Telmisartan %Assay - Chlorthalidone 

Method 

Precision 

Intermediate 

Precision 

Method 

Precision 

Intermediate 

Precision 

1 99.8 99.9 99.2 100.5 

2 99.1 100.2 99.2 99.3 

3 99.5 99.6 99.2 99.9 

4 99.4 100.5 99.2 100.2 

5 99.6 99.9 100.0 99.9 

6 99.1 99.2 100.8 99.8 

Statistical Analysis 

Mean 99.4 99.9 99.6 99.9 

SD 0.28 0.45 0.67 0.40 

%RSD 0.3 0.5 0.7 0.4 

95% Confidence 

Interval (±) 

0.3 0.5 0.7 0.4 

Overall Statistical Analysis for Method Precision and Intermediate Precision 

Mean 99.7 99.8 

SD 0.43 0.55 

%RSD 0.4 0.6 

95% Confidence 

Interval (±) 

0.3 0.3 

Accuracy 

Accuracy was assessed at three different levels including 50%, 100% and 150% of the test 

concentration level for both components. The observed recovery results were found in the range 

between 98 to 102%. The recovery results indicated that the test method has an acceptable level of 

accuracy for the assay of Telmisartan and Chlorthalidone in Telmisartan and Chlorthalidone 

Tablets 80mg/12.5mg from 50% to 150% test concentration. The results were given in Table 4. 

Solution Stability 

No significant changes are observed in the area of Telmisartan and Chlorthalidone during solution 

stability experiment.  From the results it can be concluded that the Standard and Sample Solutions 

are stable upto 24 hours at room temperature (~ 25°C). The results were given in  Table 5. 
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Table 4: Recovery on Synthetic Mixture of Both Drug Substances 

Concentration / 

Sample ID 

Telmisartan Chlorthalidone 

Amount 

Added (mg) 

Amount 

Found (mg) 

% 

Recovery 

Amount 

Added (mg) 

Amount 

Found (mg) 

% 

Recovery 

50% Level 

Sample-1 

40.0 40.4 101.0 6.25 6.25 100.0 

50% Level 

Sample-2 

40.1 40.5 101.0 6.25 6.28 100.5 

50% Level 

Sample-3 

40.2 40.5 100.7 6.25 6.20 99.2 

100% Level 

Sample-1 

80.1 80.9 101.0 12.50 12.46 99.7 

100% Level 

Sample-2 

79.8 80.8 101.3 12.60 12.39 98.3 

100% Level 

Sample-3 

80.3 80.9 100.7 12.50 12.50 100.0 

150% Level 

Sample-1 

120.4 121.5 100.9 18.60 18.67 100.4 

150% Level 

Sample-2 

120.0 121.1 100.9 18.70 18.51 99.0 

150% Level 

Sample-3 

120.2 121.4 101.0 18.60 18.62 100.1 

Overall Mean 100.9 Overall Mean 99.7 

Overall SD 0.18 Overall SD 0.72 

Overall %RSD 0.2 Overall %RSD 0.7 

95% Confidence Interval (±) 0.1 95% Confidence Interval (±) 0.4 

Table 5: Results for Sample Solution Stability 

Time Telmisartan  Chlorthalidone 

Area % of Difference Area % of Difference 

Initial 1895123 - 42536 - 

After 1 hour 1889253 0.3 42356 0.4 

After 5 hours 1892123 0.2 42458 0.2 

After 10 hours 1893125 0.1 42745 0.7 

After 15 hours 1896123 0.2 42652 0.2 

After 20 hours 1897456 0.1 42556 0.2 

After 24 hours 1894526 0.2 42356 0.5 

Robustness 

Based on the obtained results from the method robustness, in all the cases, the %RSD obtained was 

less than 1.0. From the above study the proposed method was found to be robust. The results were 

given in Table 6. 

System suitability 

The results of System Suitability test, USP Plate Count, USP Tailing and %RSD were found 

within the acceptable range indicating that the system was suitable for the intended analysis. The 

results were given in Table 7. 
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Table 6: Results for Robustness 

Parameter Variatio

n 

Telmisartan  Chlorthalidone 

USP 

Plate 

Count 

USP 

Tailing 

%RS

D 

USP 

Plate 

Count 

USP 

Tailing 

%RSD 

STP - 4322 1.1 0.1 3889 1.1 0.2 

Flow Rate -10% 3793 1.2 0.3 4502 1.0 0.5 

+10% 4304 1.1 0.4 2802 1.2 0.6 

Wavelength -5 nm 4012 1.2 0.2 3785 1.3 0.5 

+5 nm 3985 1.3 0.3 3856 1.4 0.4 

Organic in 

Mobile 

Phase 

-2% 

absolute 

2845 1.1 0.5 4030 1.0 0.6 

+2% 

absolute 

10361 1.1 0.4 3804 1.2 0.7 

Column 

Oven 

Temperature 

-5°C 3944 1.1 0.6 3561 1.0 0.6 

+5°C 4095 1.1 0.5 3877 1.1 0.5 

pH of Buffer -0.2 

units 

3625 1.3 0.3 3045 1.3 0.4 

+0.2 

units 

3845 1.4 0.5 3215 1.2 0.3 

Table 7: Results for System Suitability 

Injection ID Area 

Telmisartan Chlorthalidone 

1 1887876 45269 

2 1876302 45074 

3 1890222 45717 

4 1878696 45036 

5 1883411 45327 

Statistical Analysis 

Mean 1883301 45285 

SD 5896 272 

%RSD 0.3 0.6 

USP Plate Count 4322 3889 

USP Tailing 1.1 1.1 

CONCLUSION 

The stability indicating RP-HPLC assay method was developed and validated for simultaneous 

estimation of Telmisartan and Chlorthalidone in tablets dosage forms. The method was found to be 

simple, specific, Precise and Robust and can be applied for the routine and stability analysis for 

commercially available formulation. 

ACKNOWLEDGEMENTS 

The author wish to thank the management of Aurobindo Pharma Limited (A Division of APL 

Research centre, Bachupally, Hyderabad, India) for supporting this work and also thankful to 



Mukunthakumar et. al.,  Am. J. PharmTech Res. 2014; 4(5)  ISSN: 2249-3387  

www.ajptr.com  708 

 

entire team of Vinayaka Missions University  and Konde Abbulu for their encouragement and 

support during the work. 

REFERENCES 

1. Sean C Sweetman. MARTINDALE: The Complete Drug Reference. 36th edn. Great Britain:  

Pharmaceutical Press; 2009. 1243,1409.  

2. Maryadele J. O’ Neil. The Merck Index. 14th ed. New Jersey: Merck Research Laboratories, 

Division of Merck and Co., Inc. Whitehouse station; 2006. 2193,9131.  

3. Indian Pharmacopoeia, Ministry of Health & Family Welfare, Vol-II & III. 6th edn. Indian 

Pharmacopoeial commission, Ghaziabad, India ; 2010 . p.1076-77,2186-88  

4.  Drug bank: Temisartan (DB00966), Open drug data and drug Target database  

http://www.drugbank.ca/drugs/ DB00966 

5. Drug bank: Chlorthalidone (DB00310), Open drug data and drug Target database 

http://www.drugbank.ca/drugs/ DB00310 

6. British pharmacopoeia- Vol-I & II. 6thEdn .The stationary office, London; 2010. p. 484-85, 

2042-44. 

7. United States Pharmacopoeia-34 and National Formulary-29 Vol. II & III. The United States 

Pharmacopoeial Convention, Rockville, MD, USA; 2011.p. 2321-22,4357-58 

8. Jawla S, Jeyalakshmi K, Krishnamurthy T, Kumar Y Development and Validation of   

Simultaneous HPLC method for Estimation of Telmisartan and Ramipril in Pharmaceutical 

Formulations. International Journal of PharmTech Research 2010; 2(2): 1625-1633. 

9. Kumar GV, Murthy TEGK , Rao KRS Validated rp-hplc method for the estimation of 

telmisartan in serum samples. International Journal Of Research In Pharmacy And Chemistry 

2011; 1(3) :703-706 

10. Kayal SD, Khan FA, Tated AG, Bakal RL ,Chandekar AV Method development and validation 

for the simultaneous determination of amlodipine besylate and telmisartan in tablet dosage 

form by rp- hplc. International journal of  Pharmaceutical research and development 2011; 

3(5): 144 – 153. 

11. Sujana K, GowriSankar D, BalaSouri O, Swathi RG Stability indicating rp hplc method for the 

determination of telmisartan in pure and pharmaceutical formulation. International Journal of 

Pharmacy and Pharmaceutical Sciences 2011; 3(2):164-167. 

12. Rao AL, Varma D, Dinda SC Stability indicating rp-hplc method for simultaneous 

Determination of telmisartan and hydrochlorothiazide in Pharmaceutical dosage form. 



Mukunthakumar et. al.,  Am. J. PharmTech Res. 2014; 4(5)     ISSN: 2249-3387 

709 www.ajptr.com 

 

International Journal of Pharmaceutical, Chemical and Biological Sciences 2012; 2(3): 382-

391. 

13. Patel PB, Marolia BP, Shah SA, Shah DR Second order derivative spectrophotometric method 

for simultaneous estimation of telmisartan and metoprolol in tablet dosage form. International 

Research Journal of Pharmacy 2012;3(5):259-62. 

14. Tatane S Development of UV Spectrophotometric Method of Telmisartan in Tablet 

Formulation. Journal of Advances in Pharmacy and Healthcare Research 2011;1:23-26. 

15. Shah BB, Patel BB , Gohil KN , Patel PM Difference Spectrophotometric Method 

Development and Validation For Simultaneous Estimation of Rosuvastatin Calcium and 

Telmisartan in Bulk and Combined Dosage Form. International Journal of Research in 

Pharmacy and Science 2012; 2(2): 106-114. 

16. Shah NJ, Suhagia BN, Shah RR, Shah PB Development and validation of a HPTLC method for 

the simultaneous estimation of telmisartan and hydrochlorothiazide in tablet dosage form. 

International journal of Pharmaceutical science 2007 ; 69(2): 202-205. 

17. Smita VL Stability-indicating HPTLC method for telmisartan in the presence of degradation 

products, its process related impurity and identification of acid degradation product. Inventi 

Impact: Pharm Analysis & Quality Assurance 2011;11:194. 

18. Lakshmi S, Lakshmi KS, Pal K Stability indicating HPTLC method for simultaneous 

determination of Telmisartan and Ramipril in tablets. International journal of Pharmacy and 

Pharmaceutical science 2010;2(4):127-129. 

19. Patel VA, Patel PG, Chaudhary BG, Rajgor NB, Rathi SG Development and Validation of 

HPTLC Method for the Simultaneous Estimation of Telmisartan and Ramipril in Combined 

Dosage Form. International Journal on Pharmaceutical and Biological Research 2010; 1(1):18-

24. 

20. Patil UP, Gandhi SV, Sengar MR, Rajmane VS A validated densitometric method for analysis 

of telmisartan and atorvastatin calcium in fixed dose combination. Journal Of The Chilean 

Chemical Society 2010; 55(1):94-96. 

21. Deshpande P, Gandhi S, Bhavnani V, Pawar P High performance thin layer chromatographic 

determination of Cilnidipin and Telmisartan in combined Tablet dosage form. International 

Research Journal Of Pharmacy 2012; 3(6) :219-222. 

22. Vekariya NR , Patel MB, Patel GF, Dholakiya RB Development and validation of TLC- 

densitometry method for simultaneous determination of telmisartan and amlodipine besylate in 

bulk and tablets. Journal of young Pharmacist 2009; 1 (3): 259-263. 



Mukunthakumar et. al.,  Am. J. PharmTech Res. 2014; 4(5)  ISSN: 2249-3387  

www.ajptr.com  710 

 

23. Singh B, Patel DK, Ghosh SK A reversed-phase high performance liquid chromatographic 

Method for determination of chlorthalidone in Pharmaceutical formulation. International 

Journal of Pharmacy and Pharmaceutical Sciences 2009;1(2):24-27. 

24. Madhu Babu K , Bikshal Babu K Reverse phase-hplc method development and validation for 

the Simultaneous estimation of Azilsartan medoxomil and Chlortalidone in pharmaceutical 

dosage forms. Journal of Atoms and Molecules 2012; 2(1): 117–126. 

25. Elgawish M, Mustafa S Simple and rapid HPLC method for simultaneous determination of 

Atenolol and Chlorthalidone in spiked human plasma. Soudi Pharmaceutical Journal 2011; 

19(1):43-49. 

26. Mhaske RA, Sahasrabudhe S, Mhaske AA Rp-hplc method for simultaneous determination of 

irbesartan, losartan, hydro-chlorothiazide and chlorthalidone–application to commercially 

available drug products. International Journal of Pharmaceutical Science and Research 2012; 

3(4):1116-1123. 

27. Nivedita G, Akiful HM, Prashanth Kumar K, Pradeep Kumar T, Hasan Amrohi S,Diwan 

Prakash V et al. Simultaneous Estimation of Atenolol and Chlorthalidone as Bulk and In Tablet 

Dosage Form Using UV- Spectrophotometry. Journal of Pharmacy and Biological Sciences 

2012; 1(4): 20-23. 

28. Kreny E. Parmar, R.S Mehta, Nikita D. Patel, Kreny E. Parmar. Development and Validation 

of HPTLC method for simultaneous determination of Telmisartan and Chlorthalidone in bulk 

and pharmaceutical dosage form. International Journal of Pharmacy and Pharmaceutical 

Sciences 2013; 5(2):420-425. 

29. Sahoo S, Mishra SK, Panda PK. HPLC Method Development for Simultaneous Estimation of 

Telmisartan and Chlorthalidone in Tablet Dosage Form. International Journal for 

Pharmaceutical Research Scholars (IJPRS).2012; V-I, I-4:1-5. 

30. ICH, Q2B(R1) Validation of Analytical Procedure Methodology, International Conference on 

Harmonization, IFPMA, Geneva, Switzerland.www.ich.org/fileadmin /Public./ICH. /Q2_ 

R1_Guideline.pdf. 

 

  AJPTR is 

 Peer-reviewed       

 bimonthly 

 Rapid publication 

Submit your manuscript at: editor@ajptr.com 

mailto:editor@ajptr.com

