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Abstract: The present study deals with development of a simple, rapid, sensitive and economic stability 

indicating high performance thin layer chromatography (HPTLC) method for simultaneous quantitative 

estimation of telmisartan and hydrochlorothiazide in bulk and tablet dosage form. The chromatographic 

separation was achieved by using TLC plates precoated with Silica gel 60 F254 as stationary phase and the 

mobile phase consisting of toluene:ethyl acetate:acetic acid in the ratio of 1:5:1 v/v. Telmisartan and 

hydrochlorothiazide were well resolved with Rf 0.22 ± 0.03 and 0.57 ± 0.03 respectively. Densitometry scanning 

was carried out for the detection of spots at 280nm. ICH recommended stress degradation studies were 

performed on telmisartan, hydrochlorothiazide standard bulk drugs and further stressed samples were analyzed 

by the proposed method. Major degradation of telmisartan and hydrochlorothiazide were observed under acidic, 

alkali, hydrolytic and oxidative conditions. The described HPTLC method was validated as per ICH guideline 

and validation parameter such as linearity, accuracy, precision, specificity and robustness results were within 

acceptable limits.The developed method was  found to be simple, specific, precise and stability indicating.  

Key words:Forced Degradation, Hydrochlorothiazide, High Performance Thin Layer Chromatography, 

Method Validation. Simultaneous estimation,Telmisartan. 
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I. INTRODUCTION 
Telmisartan, chemically described as 4'-{[4-methyl-6-(1-methyl-1H-1,3-benzoimidiazol-2-yl)-2-

propyl-1H-1,3-benzoimidazole-1-yl] methyl}-2-biphenyl carboxylic acid, molecular formula C33 H30 N4 O2 and 

molecular weight 514.6 is an angiotensin II receptor antagonist which helps to lower arterial 

hypertension.Hydrochlorothiazide is chemically 6-chloro-3,4-dihydro-2H-1,2,4-benzothiadiazine-7-

sulphonamide 1,1-dioxide, molecular formula C7H8ClN3O4S2 and molecular weight 297.7 is an antihypertensive 

drug belongs to thiazide class of diureticFig.1 and Fig.2[1,2].Telmisartan is a potent, highly selective antagonist 

of the angiotensin II type‐1 (AT1) receptor, which has high lipophilicity and long plasma half-life.Combination 

of an angiotensin II receptor antagonist and a thiazide diuretic is likely to become widely used in patients with 

moderatetosevere hypertension or with additional cardiovascular risk factors[3-8]. 

 

                                                      
          Fig. 1: Structure of Telmisartan                       Fig. 2: Structure of Hydrochlorothiazide 
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 A review of various literature and current ICH guideline tells about analysis of test samples for stability 

should be done by using a developed and validated stability indicating assay method which elucidates the 

inherent stability characteristics of the active substance after subjecting them to a variety of stress conditions, 

such as acid, base, hydrolytic, oxidation, photolytic and thermal degradation. An ideal stability-indicating 

method is one that quantifies the standard drug alone and also resolves its degradation products.Stress testing or 

forced decomposition studies are undertaken to elucidate the intrinsic stability of the drug substance and are 

carried out under more severe stress conditions of acid and base hydrolysis, oxidative, hydrolytic, photolytic and 

dry heatthan those used for acceleratedstability testing[9-11]. 

 Extensive literature survey reveals several analytical methods that have been reported for the 

estimation of telmisartan alone or in combination with other drugs.The reported method includes several HPLC 

and HPTLC methods[12-24], UV spectroscopy method [25-27] bioanalytical methods [28-29]. But there is one 

HPTLC method [30]was reported for the simultaneous estimation of telmisartan and hydrochlorothiazide in the 

presence of their degradation products. Hence there is a need for the development of newer, simpler, sensitive, 

rapid, accurate and reproducible stability indicating HPTLC method for the simultaneous estimation of titled 

ingredients in presence of degradation products.This paper describes a very selective and rapid HPTLC method, 

where the preparation of sample and mobile phase are made simpler requiring no pH adjustments. 

 

II. MATERIALS AND METHODS 

2.1 Chemicals and Reagents 

Pure drugs of telmisartan and hydrochlorothiazide were obtained as a gift sample from Micro 

Laboratories Limited, Husur, India, Drugs were used without any further purification.Telmisartan and 

hydrochlorothiazide tablet (Telma H) label claim 40 mg and 12.5 mg from Glenmark, Himachal Pradesh, 

India was purchased from the local market.Analytical reagent sodium hydroxide, hydrochloric acid, hydrogen 

peroxide, toluene, ethyl acetate and acetic acid were used in this method wasobtained from Fisher Scientific, 

India. Double distilled water was used throughout the experiment. 

 

2.2 Instrumentation 

 A HPTLC system (Camag, Switzerland) comprising of semi-automatic sample applicator (Camang 

Linomat 5), hamilton syringe (100 μl), camag TLC scanner 3, camag WinCATS software, camag twin trough 

chambers (10×10 cm), (20×10 cm), UV cabinet with dual wavelength UV lamps,digital weighing balance 

AUX220(shimadzu), ultrasonicator (spincotech), digital hot air oven (S V Scientific),digital water bath(Grant 

Sub-aqua 12) were used during the study. 

 

2.3 Method 

2.3.1 Preparation of standard stock solutions 

Preparation of Stock Solution of Telmisartan 

 A 25mg sample telmisartan was accurately weighed, transferred in to 25ml volumetric flask and 

dissolved and diluted to 25 ml with methanol to obtain the concentration of  1000 µg ml
-1

. 

 

Preparation of Stock Solution of Hydrochlorothiazide 

 An accurately weighed quantity of 25mg of standard hydrochlorothiazide was transferred in to 25ml 

volumetric flask. Dissolved and diluted to 25 ml with methanol to obtain the concentration of 1000 µg ml
-1

.  

 

2.3.2Preparation of mixed Standard solution 

 A binary mixture standard solution was prepared  by pipetting out 4ml of telmisartan and 1.25 ml of 

hydrochlorothiazide   from stock solution (1000 µg ml
-1

), transferred to 10ml volumetric flask and the volume 

was made up to 10ml by using methanol. This solution contained 400 µg ml
-1

of telmisartan and 125 µg ml
-1

of 

hydrochlorothiazide. 

 

2.3.3 Preparation of Calibration curve Standard Solutions 

 A series of six different concentrations of calibration curve binary mixture standard solutions of 

telmisartan and hydrochlorothiazide were prepared from the stock solutions which are in the range of 400 to 

2800ng spot
−1

for telmisartan, 125 to 875ng spot
−1 

for hydrochlorothiazide. 

 

2.3.4 Preparation of Sample Solution 

 20 tablets of the commercial sample [Newtel-H, 40 mg, 12.5 mg ] were weighed accurately and 

crushed to fine powder. The tablets powder equivalent 40 mg of telmisartan and 12.5 mg of 

hydrochlorothiazide was weighed and transferred in to a 100 volumetric flask. To this flask, 50 ml of methanol 
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was added and solution was sonicated for 30 minutes. The solution was cooled to ambient temperature. Then the 

volume was made up to 100ml with methanol.The prepared solution was filtered through what man filter paper. 

 

Determination of Detection Wavelength 

 For the development of the method, UV spectrum of telmisartan, hydrochlorothiazide were obtained 

separately by scanning  theanalytes at concentration levels of 10 µg ml
-1 

in the range of 400 nm to 200 nm 

against blank as methanol. After thorough examination of the spectra, wavelength of 280 nm was selected as 

symmetric peaks were found. 

 

2.3.5 Densitometry Conditions 

 The binary mixture standard solution was spotted in the form of bands of width 8mm with a CAMAG 

100µl sample syringe on precoated silica gel aluminum plate 60 F254 (10cm × 10cm with 200µm layer 

thickness) using a CAMAG Linomat 5 sample applicator, space between two bands were 8mm. The slit 

dimension was kept at 6mm×0.3mm and 20mms
−1

 scanning speed was employed. The mobile phase composed  

of toluene:ethyl acetate:acetic acid in the ratio of 1:5:1(v/v/v). Linear ascending development was carried out in 

twin trough glass chamber saturated with mobile phase. The optimum chamber saturation time for mobile phase 

was 30minutes at room temperature (25±2 
0
C). The length of chromatogram run was 80mm. Subsequent to the 

development; TLC plates were dried with help of an air-dryer. Densitometry scanning was performed on 

CAMAG TLC scanner III in the absorbance mode at 280nm. The source of radiation utilized was deuterium 

lamp emitting a continuous UV spectrum in the range of 190-400nm.  

 

2.3.6 Procedure for forced degradation studies of standard drugs 

 Forced degradation studies of standard drugs and tablet formulation were carried out under thermolytic, 

photolytic, acid, base hydrolytic, water hydrolysis and oxidative stress conditions.For acid, alkali, hydrolytic and 

oxidative degradation, pipetting out 4 ml of telmisartan and 1.25 ml of hydrochlorothiazide from standard stock 

solutions and transferring these solutions in to a 10ml volumetric flask, in to it 3ml of 0.1N HCl (for acid stress 

condition), 3ml of 0.1N NaOH (for alkali stress condition), 3ml of distilled water (for hydrolytic stress 

condition) and for stress under oxidative condition 1 ml of 3% v/v H2O2 solutions were added and diluted up to 

10ml with methanol. The solutions were kept at 80 
0
C for 6 hours (for acid, alkali and hydrolytic stress 

condition), 60 
0
C (for oxidative stress condition) for 1 hour in a heating water bath. For degradation under dry 

heat the powdered telmisartan, hydrochlorothiazide standard drugs were taken in three different petri dishes 

(about 100mg) and heated in an oven at 80 
0
C for 24 hours and for photo degradation studies the powdered 

standard drugs were taken in three different petri dishes (about 100mg) exposed to UV radiation at 254nm and 

326nm for 24 hours in a CAMAG UV chamber. The methanolic stock solutions of dry heat and the UV exposed 

drugs were prepared. From the stock solutions pipetting out 4 ml of telmisartan standard solution, 1.25 ml of 

hydrochlorothiazide and transferred to a 10ml volumetric flask, diluting up to 10ml with methanol. Appropriate 

volume of resultant solution for each stress condition of telmisartan, hydrochlorothiazide were applied on six 

different TLC plates. The same concentrations of standard telmisartan, hydrochlorothiazide solutions were also 

applied on TLC plates and densitograms were developed which are shown Table-1. The amounts of drug 

degraded were calculated from calibration curve. 

 

Table-1: Forced Degradation Conditions of Telmisartan and hydrochlorothiazide 

Sl. 

No 

Conditions 

(Stress Induced) 

Concentration 

TEL (ng spot
−1

) 

Concentration 

HCZ(ng spot
−1

) 

Temp. 

(
0
C) 

Time 

(Hours) 

1. 1 Acid  (0.1 N HCl) 400,1200, 2000, 

2800 

125,375,625,875 80 6 

2. 2 Base (0.1N NaOH) 400,1200, 2000,  

2800 

125,375,625, 875 80 6 

3. 3 Water 1200 ,2800 375, 875 80 6 

4. 4 Hydrogen Peroxide 

(3% v/v) 

1200 ,2800 375, 875 60 1 

5. 5 Dry Heat 400, 2000, 2800 125,625 and 875 80 24 

6. 6 UV light (254nm and 

326nm 

1200 ,2800 375, 875 --- 24 
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III. RESULTS 
3.1 Optimization of Mobile Phase  

 Mixed standard solution of telmisartan and hydrochlorothiazide was applied on Silica Gel 60 F254TLC 

plates. Various pure solvent with varying polarity and their mixtures were tried for optimum movement of the 

drugs with sharp symmetrical peak. After trying several permutations and combinations, the solvent system 

containingtoluene: ethyl acetate: acetic acid in the ratio of 1:5:1 (v/v/v) with the chamber saturation time of 30 

minutes at room temperaturewas found to be most satisfactory as it gave dense, compact and well separated 

spots of the drugs from the mixture. Developed mobile phase resulted in resolution for two drugs with Rf values 

of 0.22 ± 0.03 and 0.57 ± 0.03 for telmisartan and hydrochlorothiazide respectively which is shown in Fig.3.1 

and Fig.3.2.In these selected optimized mobile phase conditions the drugs were separated adequately  which 

also separates the degradants from telmisartan and hydrochlorothiazide. Densitometry analysis was carried out 

at 280 nm. 

 

 
Fig.3.1 Densitotogram of Standard telmisartan and hydrochlorothiazide 

 

 
Fig.3.2 Densitotogram of  telmisartan and hydrochlorothiazide in Newtel-H tablet 

 

3.2. Degradation Observed 

The densitograms of the forced degraded samples of standard solution showed well separated bands of 

pure telmisartan and hydrochlorothiazide as well as some additional bands at different Rf values when degraded 

with acid, alkali, neutral, hydrogen peroxide, dry heat and UV light conditions, The bands of the degraded 

products were well resolved from the drug bands. The degradants identification was based on the comparison of 

the densitogram of “stressed samples “with that of the “standard solution”. Blessy and Ruchi[11], in their article 

on stress testing suggested a target degradation of 5-20% has been accepted as reasonable for validation of 

chromatography assay. Similarly Singh and Bakshi[10], in their article on stress testing suggested a target 

degradation of 20-80% for establishing stability-indicating studies, and also intermediate degradation products 

should not interfere with any stage of drug analysis. In this study, conditions used for forced degradation were 

attenuated to achieve degradation in the range of 5-80%   for telmisartan and hydrochlorothiazide drug 

substances. The numbers of degradation products with their retention time and percentage degradation of 

telmisartan and hydrochlorothiazide are listed in Table-2 and shown in Fig.4.1 to Fig.4.6. 
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Table-2: Summary of Results for Forced Degradation Studies of Telmisartan and Hydrochlorothiazide 

Conditions (Stress 

induced) 

Telmisartan Hydrochlorothiazide 

% 

Telmisartan 

degradation 

Rf Value of 

Degradants 

% 

Hydrochlorothiazide 

Degradation 

Rf Value of 

Degradants 

Acid   21.2 % ---- 7.3 % 0.72 

Base  2.8 % 0.31 29.9 % 0.73 

Hydrolytic 20.9 % 0.03 28.8 % 0.80 

Hydrogen Peroxide (3% 

v/v) 

12.9 % ------ 6.9% 0.80 

Dry Heat 9.5% ---- 3.4 % ------ 

UV light (254 nm and 

326nm  

1.9% ---- 1.5% ---- 

 

 
Fig.4.1: 3D HPTLC Densitogram of 0.1N HCl Degradation 

 

 
Fig.4.2:3D HPTLC Densitogram of 0.1N NaOH Degradation 

 

 
Fig.4.3: 3D HPTLC Densitogram of Neutral Hydrolytic Degradation 

 

 
Fig.4.4:3D HPTLC Densitogram of Oxidative  Degradation 
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Fig.4.5: 3D HPTLC Densitogram of Dry Heat Degradation 

 

 
Fig.4.6:3D HPTLC Densitogram of Photolytic Degradation 

 

3.3. Method Validation 
 The validation of the current method has been performed according to the ICH guideline [31]. The 

following validation parameters were considered for the newly developed method such as linearity, 

precision/reproducibility, accuracy, limit of detection and limit of quantification specificity, robustness. 

 

3.3.1 Linearity 

 The linearity of the proposed HPTLC method for determination of telmisartan and hydrochlorothiazide 

was evaluated by analyzing a series of different concentrations of standard drug soutions. In this study, different 

volumes of binary mixture standard solutions  1µl, 2µl,3 µl,4 µl,5 µl,6 µl and 7µlwere spotted in the TLC plate 

to obtain the concentrations of 400,800,1200,1600,2000,2400 and 2800 ngband
−1

 for telmisartan and 

125,250,375,500,625,750,875 ngband
−1 

for hydrochlorothiazide respectively. Each concentration was repeated 

three times and obtained information on the variation in peak area response. From the densitotograms, linearity 

plots were drawn by taking concentration on X-axis and area of peaks on Y-axis. The regression equations 

obtained for telmisartan and hydrochlorothiazide were 3.388x+2154.4 and13.414x+643.3 which is shown in 

Fig.5.1 to Fig.5.3. The linear regression coefficient values for telmisartan and hydrochlorothiazide were found to 

be 0.9985 and 0.9996 respectively indicating a high degree of linearity which are shown in Table-3. 

 

 
Fig.5.1: Linearity of Telmisartan             Fig.5.2 Linearity of Hydrochlorothiazide 
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Fig.5.3:3D Densitogram of Linearity for Telmisartan and Hydrochlorothiazide 

 

Table-3:  Linearity data of Telmisartan and Hydrochlorothiazide 

Sl. No Telmisartan Hydrochlorothiazide 

Concentration (ng band
−1

) Peak area Concentration (ng band
−1

) Peak area 

1 400 3490.9 125 1990.3 

2 800 4848.1 250 3365.2 

3 1200 6094.1 375 4630.1 

4 1600 7443.3 500 6089.2 

5 2000 8756.5 625 7313.1 

6 2400 10074.7 750 8553.2 

7 2800 11423.2 875 9787.3 

Regression coefficient 0.9985  0.9996 

Slop 3.388  13.414 

Intercept 2154.4  643.3 

 

3.3.2 Precision 

 Reproducibility of the method was demonstrated by intraday and inter-day precision measurements of 

peak area for each title ingredient. The intraday (within-day in three replicates) and inter-day precision (for 3 

days) was carried out using three different concentrations 400, 2000, 2800 ng band
−1

 of telmisartan and 125, 

625, 875 ng band
−1

 of hydrochlorothiazide for minimum three times. The result expressed in terms of percent 

relative standard deviation (% R.S.D). The obtained results within and between days were in acceptable range 

(less than 2%) indicating good precision of the proposed method and are shown in Fig.6 and Table-4. 

 

 
Fig.6:3D Densitogram of Precision Study  

Table-4:  Precision study data of Telmisartan and Hydrochlorothiazide 

Precision 

study 

Concentrati

on (ng 

band
−1

) 

Telmisartan 

Concentrati

on 

(ng band
−1

) 

Hydrochlor

othiazide 

Peak area 

Telmisart

an 

Peak area 

Hydrochl

orothiazi

de 

% 

R.S.D 

Telmisartan 

%R.S.D 

Hydrochlo

rothiazide 

Intra day 

Precision 

400  125 3398.88 2014.22 1.42 1.62 

2000 625 8242.02 7630.62 1.49 1.26 

2800 875 10178.68 9765.86 1.76 0.27 

Inter day  

precision 

400  125 3292.88 2261.22 1.14 1.02 

2000 625 8222.02 7461.62 0.94 1.26 

2800 875 10138.68 9494.06 1.53 0.28 
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3.3.3 Accuracy 

Accuracy of the method was determined by performing recovery study in triplicate by standard 

addition method at three different levels. Sample solution containing 800 ng band
-1

 of telmisartan, 250 ng band
-1

 

of hydrochlorothiazide was prepared from tablet formulation and spiked with pure telmisartan and 

hydrochlorothiazide standard solution, amount equivalent to 50,100, and 150 % in the original solution and 

these solutions were analyzed. The method showed the average % recovery for pure telmisartan and 

hydrochlorothiazide were 98.77 % and 99.73 % respectively and shown in Table-5 and Table-6. The results 

indicate that the developed method is accurate. 

 

Table-5: Results of Recovery Study of Telmisartan 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table-6: Results of Recovery Study of Hydrochlorothiazide 

Level of 

Recovery(%) 

Conc.taken 

(ng band
-1

) 

Amount  Added 

(ng band
-1

) 

% Recovery Mean % Recovery  

50 250 125 102.87 100.72 

 50 250 125 100.19 

50 250 125 99.10 

100 250 250 98.60 98.58 

 100 250 250 97.81 

100 250 250 99.35 

150 250 375 99.08 98.56 

 150 250 375 98.90 

150 250 375 97.72 

Across of all level % recovery 99.73 

 

3.3.4 Limit of detection and limit of quantification 

 The limit of detection (LOD) and limit of quantitation (LOQ) for telmisartan and hydrochlorothiazide 

were calculated from the linearity data and slope of the calibration curve. The LOD of a compound is defined as 

the lowest concentration that can be detected and LOQ is the lowest concentration of a compound that can be 

quantified with acceptable precision and accuracy.Limit of detection and limit of quantification was calculated 

using following equation as per ICH guidelines. Detection limit and quantification limit were calculated by 

(3.3×S.D)/band was calculated by (10×S.D)/b. The results of LOD and LOQ for telmisartan and 

hydrochlorothiazide were4.09,12.41 and0.71,2.17ng spot
-1

 respectively.  

Where “b” corresponds to the slope of the regression equation. 

“ S.D”corresponds to the standard deviation y intercept of calibration curve 

 

3.3.5 Specificity 

 The specificity of the method was ascertained by analyzing standard drugs and tablet formulation. The 

bands of telmisartan andhydrochlorothiazide in the tablet formulation were confirmed by comparing the Rf 

values and overlaying peak purity spectrawith that of the standard drugs. The peak purity of the of telmisartan 

and hydrochlorothiazide in tablet formulationwas evaluated by comparing the peak spectra acquired at three 

different levels, that is, peak start (S), peak apex (M) and peak end (E) positions of the band which are shown in 

Fig.7.1 and Fig.7.2. The densitograms of the tablet formulation showed Rf values of 0.22 ± 0.03 and 0.57 ± 0.03 

for telmisartan and hydrochlorothiazide respectively which were same as standard drugs.The peak purity of 

Level of 

Recovery 

(%) 

Conc. taken 

(ng band
-1

) 

Amount added 

(ng band
-1

) 

% Recovery Mean % Recovery 

50 800 400 98.16 98.72 

50 800 400 99.31 

50 800 400 98.70 

100 800 800 98.59 98.46 

 100 800 800 98.77 

100 800 800 98.02 

150 800 1200 98.04 98.54 

 150 800 1200 98.74 

150 800 1200 98.86 

Across of all level % recovery 98.57 
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telmisartan and hydrochlorothiazide in tablet formulation showed good correlation, which are r(S,M) =0.9996 

and r(M,E) = 0.9992, which indicates specificity of the method in the presence of excipients.  

 

 
 Fig.7.1:3D Densitogram of Specificity               Fig.7.2: Overlying Spectra of Telmisartan and 

                                                                                                       Hydrochlorothiazide in tablet formulation 

 

3.3.6 Robustness 

 The robustness of the method was evaluated by slightly varying the optimized mobile phase 

composition, changing in saturation time of binary mixed standard solution at concentration level of 5 µl of 

mixed standard solution of telmisartan and hydrochlorothiazide(2000 ng band
-1

 and 625 ng band
-1

 )  for six 

times  and the % R.S.D of the peak areas were calculated. The low values of % R.S.D (less than 2%) obtained 

after introducing small deliberate changes in the developed HPTLC method indicated the robustness of the 

method which are shown in Table-7. 

 

Table-7: Results of Robustness Study for Telmisartan and Hydrochlorothiazide 

Robustness Saturation Time (in Minutes) Mobile Phase (toluene: ethyl 

acetate : acetic acid) 

20 30 40 1:6:1 (v/v/v) 1:4:1(v/v/v) 

Telmisartan  Rf 0.17 0.22 0.20 0.16 0.16 

Area 8245.6 8270.2 8198.6 7436.5 7645.2 

%R.S.D 1.89 1.90 1.88 1.71 1.75 

Hydrochloro

thiazide 

Rf 0.52 0.57 0.55 0.41 0.42 

Area 7586.8 7667.3 7616.4 6945.3 7146.5 

%R.S.D 0.959 0.969 0.962 0.878 0.903 

 

3.3.6 Analysis of tablet formulation 

 The developed method is applied for the analysis of marketed tablet formulation by applying1 µl 

sample solution  on TLC plate.The standard and tablet sample solutions peak areas were compared to calculate 

the content of telmisartan and hydrochlorothiazide which is shown in Table-8. 

 

Table-8: Assay Results of Telmisartan and Hydrochlorothiazide 

Tablet formulation solution Label claimed (mg) Assay(% of label claim) 

Mean ± SD, n=3) 

Telmisartan 40 99.68± 0.57 

Hydrochlorothiazide 12.5 100.42± 0.83 

 

IV. DISCUSSION 
 The bands of the degradants were well resolved from the telmisartan and hydrochlorothiazide standard 

drugs band.The densitogram of the acid degraded samples showed 01 additional band at Rf values of 0.72. The 

densitogram of the alkali degraded sample, showed 02 additional bands at Rf values of 0.31 and 0.73. The 

densitogram of the neutral degraded samples,showed 02 additional bands at Rf values of 0.03 and 0.80. The 

densitogram of the oxidative degraded samples, showed 01 additional band at Rf value of 0.80. No additional 

bands were developed in dry heat and photolytic degradation studies. Major degradations for telmisartan and 

hydrochlorothiazide were observed under acidic, alkali, neutral and oxidative degradation conditions. Very less 

degradation were observed under dry heat and photolytic degradation conditions. 

 The response for the both drugs were found to be linear in the concentration ranges of 400-2800 

ngband
−1 

for telmisartan and 125-875 ngband
−1 

for hydrochlorothiazide with respect to the peak areas. The % 

R.S.D values for precision studies were found to be less than 2%, thus confirming about the method is precise. 

The accuracy of the method was determined and the mean recovery of telmisartan and hydrochlorothiazide were 
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found to be 98.57% and 99.73% respectively. The specificity of the method was ascertained by comparing the 

bandsRf values as well as peak purity for both standard with that of tablet formulation.Further there is no 

interference of excipients were observed in densitogram of tablet formulationwhich indicates about the 

specificity of the method. The low values of % R.S.D were obtained after introducing small deliberate changes 

in the developed HPTLC method indicating about the robustness of the method.  

 

V. CONCLUSIONS 
 The stability indicating HPTLC method was developed as per ICH guidelines for the simultaneous 

quantitative estimation of telmisartan and hydrochlorothiazide in bulk and in tablet formulation. The developed 

HPTLC method was found to be simple,rapid,accurate,specific and reproducible for the estimation of 

telmisartan andhydrochlorothiazide.This method was validated as per ICH guidelines. The developed method 

can be employed to isolate degradation products and for routine quality control analysis without interference of 

commonly encountered excipients of dosage form. The developed HPTLC method has several advantages like 

low cost, short duration of analysis, minimum mobile phase requirement, and no prior requirement of degassing 

and filtration of mobile phasein comparision with HPLC method.Forced degradation study showed that all 

degradation products were well separated from standard telmisartan and hydrochlorothiazide drugs under 

various stressed conditions, thus confirming the method as stability-indicating and that it can be employed for 

the determination of telmisartan and hydrochlorothiazidein stability studies. 
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