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INTRODUCTION

The cardiovascular risks are mainly due to age, race and

high blood pressure or hypertension. Most of the patients

suffering with hypertension require more than one agent in

order to achieve satisfactory control on blood pressure [1,2].

Eprosartan mesylate (EPM) is a new antihypertensive agent

as an angiotension II receptor antagonist that is highly selective

to elicit a higher reduction in systolic blood pressure than other

antihypertensive drugs [3,4]. The drug acts on the rennin

angiotension system in two ways to decrease total peripheral

resistance. First, it blocks the binding of angiotension II to

AT1 receptors in vascular smooth muscle, causing vascular

dilatation. Second, it inhibits sympathetic nor epinephrine

production, further reducing blood pressure [3-5]. The rennin-

angiotensin system plays a vital role in the normal homeostatic

regulation of cardiovascular and renal function. Chemically

eprosartan is 4-({2-butyl-5[2-carboxy-2-(thiophen-2yl

methyl)eth-1-en-l-yl]-1H-imidazole-l-yl}methyl)benzoic acid

(Fig. 1) has anti-hypertensive activity [6]. Hydrochlorothiazide

[HCT] is chemically 6-chloro-3,4-dihydro-2H-1,2,4-benzo-

thiadiazine-7-sulfonamide-1,1-dioxide (Fig. 2) is a thiazide

diuretic. Thiazides affect the renal tubular mechanisms of elec-

trolyte re absorption, directly increasing excretion of sodium

chloride in approximately equivalent amount. It is official in
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Fig. 1. Molecular structures of eprosartan
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Fig. 2. Molecular structures of hydrochlorothiazide

IP, BP, USP [6-9]. Eprosartan and hydrochlorothiazide are

available in tablet dosage form in the ratio of 1:24 [10]. Hydro-

chlorothiazide is official in IP and USP, while eprosartan is

not official in any pharmacopoeias [10].



From the review of the literature, it was observed that

few methods have been reported for the estimation of eprosartan

and hydrochlorothiazide separately or in combination with

other drugs in tablet forms and/or in biological fluids [11-24],

such as UV [25], HPLC [26-30] methods for analysis of

eprosartan as single dosage forms and hydrochlorothiazide

[31] as single component systems. The present method is

relatively simple, rapid and highly sensitive for the analysis

of eprosartan and hydrochlorothiazide in bulk or in any other

formulations. The present method developed is also validated

as per ICH guidelines in the analysis of the multi components

of interest and it can be used for routine quality control analysis

in laboratories [32].

EXPERIMENTAL

The separation was performed on an LC-10 ATVP HPLC

system. The module equipped with LC-10 ATVP Binary pump,

SIL-10ADvp auto sampler, CTO-10Avp column temperature

oven, SPD-10Avp UV-Visible detector. All the system compo-

nents are controlled using SCL-10Avp system controller. Data

acquisition was carried out using LC solutions version 1.23

SP 1 software. This method carried out by using Agilent Polaris

column (150 × 4.6 mm, 5 µm), at room temperature (25 °C).

Chromatographic conditions: HPLC separation was

tested by using Agilent Polaris C-18 column with 150 × 4.6

mm internal diameter and 2.5 µm of particle size. The mobile

phase consists the mixture of 50:50 % (v/v) methanol and

0.1 % orthophosphoric acid (pH adjusted to 3.0 with acetic

acid) operated on isocratic mode. It was filtered through 0.45 µ

membrane. The flow rate is 0.8 mL/min with detection wave-

length of 232 nm at 25 °C. The injection volume is 20 µL.

Preparation of standard solution: Standard solutions

of respective drugs can be prepared by taking 21.5 mg of

eprosartan and 22.8 mg of hydrochlorothiazide in to a separate

100 mL volumetric flask, dissolved with 50:50 % v/v of mobile

phase and milli Q water and solicited until the solutions were

completely dissolves. Calibration curve is linear, containing 6

non-zero standards were prepared by using diluents in the

concentration range of 5.03-50.31 µg/mL and 5.01-50.16 for

eprosartan and hydrochlorothiazide respectively. The mixture

was sonicated for 5 min.

Preparation of sample solution: Twenty tablets were

accurately weighed and its mean weight was determined. The

tablets were made in to a fine homogenized powder by using

pestle and mortar. These drug samples were transferred into a

separate 100 mL volumetric flask and made into homogeneous

solution by using diluents. From this stock, quality control

samples were prepared at 3 concentration levels: LQC (12.54

and 12.57 µg/mL for hydrochlorothiazide and eprosartan),

MQC (25.08 and 25.15 µg/mL), HQC (37.62 and 37.73 µg/mL)

to obtain low, median and high concentration quality control

samples. Linearity curve has been calibrated and evaluated by

using quality control samples.

Method development and validation: The HPLC proce-

dure was optimized with a view to develop a stability indicating

assay method. We had evaluated the chromatographic response

by changing the pH values ranging from pH 3.0 to pH 6.5. We

tried with different columns like Hypersil-BDS-C18, Symmetry

C18, Ymc-pack C18, Ymc-packpro; Spheris orb C18, Pheno-

menex C18 with different buffer salts such as ammonium

formate and orthophosphoric acid, di-potassium hydrogen

orthophosphate, in combination with acetonitrile, methanol

and tetrahydrofuran. Out of these we found that, Agilent Polaris

ODS column C18 150 × 4.6 cm 5 µm column with mobile phase

composition consisted of (80:20 v/v) of methanol and 0.1 %

orthophosphoric acid showed symmetric peaks, less tailing

factor and high theoretical plates. The flow rate was maintained

at 0.8 mL/min with detection wavelength of 232 nm. Calibration

standards were prepared by using 50:50 % v/v of methanol

and Milli-Q water. At the proposed flow rate, symmetric peak

was obtained, whereas by changing the flow rate results an

unacceptable tailing factor and poor peak shape. The chroma-

togram showing the separation of the drugs is given in Fig. 3.
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Fig. 3. Observed chromatogram which shows the separation of eprosartan

and hydrochlorothiazide

RESULTS AND DISCUSSION

System suitability: System suitability is a pharmacopoeia

requirement test which is used to ensure that the proposed

method could generate acceptable accuracy and precision

results. The study was carried out by injecting six replicate

standard solutions, followed by evaluating % RSD of the peak

observed. The data was given in the Table-1 within the acceptable

limits.

TABLE-1 
DATA FOR SYSTEM SUITABILITY 

Hydrochlorothiazide Eprosartan 
Sample ID 

Peak RT Peak area Peak RT Peak area 

1 2.53 1187607 4.18 1023391 

2 2.56 1223586 4.25 1044164 

3 2.57 1226642 4.35 1002354 

4 2.57 1232197 4.35 1006607 

5 2.57 1197494 4.36 977339 

6 2.57 1234386 4.36 1004001 

Mean 2.562 1216985.3 4.308 1009642.7 

Std. EV 0.0160 19565.26 0.0757 22442.97 

CV (%) 0.63 1.61 0.82 1.33 

 
Specificity: Specificity can be estimated by comparing

the chromatograms obtained between blank and drug solutions.

Blank solution means diluent without drug with excipients

and prepared the drug solutions. These mixtures were filtered

through 0.45 µ membrane filter before injection. Now inject

these samples to HPLC system and observed the peaks obtained.

There was no interference of any peak for the excipients were
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observed with drug peaks (Fig. 4). This indicates that the

method is specific.
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Fig. 4. Overlay chromatogram of specificity

Linearity: Linearity of an analytical method is to estimate

test results that are directly proportional to the concentration

of the analyte in a sample within the given range. The flow

rate of the mobile phase was adjusted to 0.8 mL/min. The

column temperature is maintained at 23 ± 1 °C throughout the

study. Linearity was performed by preparing mixed standard

solutions of eprosartan and hydrochlorothiazide at different

concentration levels including working concentration in the

range of 25.16 µg/mL of eprosartan and 25.08 µg/mL of

hydrochlorothiazide. The solutions were injected in triplicates

for each concentration by using a 20 µL fixed loop system

and chromatograms were recorded. Calibration curves were

constructed and the plots of average content vs. respective

concentration of eprosartan and hydrochlorothiazide were

found to be linear in the range of 25.16 and 25.08 µg/mL with

coefficient of correlation (r2) 0.998 and 0.997 for eprosartan

and hydrochlorothiazide respectively.

LOQ and LOD values were found to be 4.39 and 2.57 µg/mL,

4.41 and 2.58 µg/mL for eprosartan and hydrochlorothiazide,

respectively.

Precision: It is a measure of the degree of reproducibility

or repeatability of the analytical method under normal opera-

ting conditions. It is expressed in terms of standard deviation

or relative standard deviation. Six replicate injections were

given to HPLC system and observed the peaks obtained, %

RSD of the contents of eprosartan and hydrochlorothiazide

were calculated. This act was repeatability performed for the

inter-day and intra-day variation studies. The results were

compared and given in Tables 2 and 3.

Accuracy: The accuracy of the method should be demons-

trated by performing a recovery study. It is the closeness of

agreement between true value and measured value. Accuracy

of the proposed method can be measured by preparing the

samples solutions of known amounts of the pure drugs at

different concentration levels and have been added to the pre

analyzed standard samples of the drugs from 50 up to 100 %.

The sample solutions were subjected to the HPLC system in

triplicate and the percent of individual recovery and % RSD

for recovery of the respective sample are calculated. A recovery

ranged from 98 to 102 % has been observed by the method

which indicates its accuracy.

TABLE-2 
RESULTS OF INTER AND INTRA-DAY ACCURACY & 

PRECISION (CV, %) FOR EPROSARTAN BY HPLC 

Sample ID LQC MQC HQC 

Nominal concentration (µg/mL) 12.57 25.16 37.73 

Day 1    

Mean concentration (µg/mL) 12.83 25.02 38.12 

SD 0.35 0.23 0.20 

CV (%) 2.71 0.94 0.53 

Day 2    

Mean concentration (µg/mL) 12.71 25.18 37.25 

SD 0.10 0.18 0.26 

CV (%) 0.80 0.71 0.70 

Day 3    

Mean concentration (µg/mL) 12.55 25.34 38.81 

SD 0.18 0.26 0.31 

CV (%) 1.43 1.03 0.80 

 

TABLE-3 
RESULTS OF INTER AND INTRA-DAY ACCURACY & 

PRECISION (CV, %) FOR HYDROCHLOROTHIAZIDE BY HPLC 

Sample ID LQC MQC HQC 

Nominal concentration (µg/mL) 12.72 25.44 37.50 

Day 1    

Mean concentration (µg/mL) 12.62 25.12 37.37 

SD 0.22 0.23 0.19 

CV (%) 1.72 0.92 0.51 

Day 2    

Mean concentration (µg/mL) 12.58 25.32 37.25 

SD 0.21 0.25 0.49 

CV (%) 1.67 0.99 1.32 

Day 3    

Mean concentration (µg/mL) 13.12 24.89 37.56 

SD 0.25 0.35 0.56 

CV (%) 1.91 1.41 1.49 

 

Conclusion

The proposed RP-HPLC method was developed for the

simultaneous estimation of eprosartan and hydrochlorothiazide

in combined tablets dosage forms which is new, simple,

precise, linear, robust, rugged highly accurate, reproducible

and less time consumption. The percentage of average recovery

was found to be in the range of 98 to 100. The absence of

excessive peaks in the drug chromatograms indicates the non-

interference of excipients in the drug formulation. The results

obtained were satisfactory as per the ICH guidelines. Hence,

this RP-HPLC method is suitable for quality control of raw

materials and formulations and also for dissolution studies.
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