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ABSTRACT 
 
A new, simple, accurate and sensitive UV-Spectrophotometric absorbance correction method has been developed 
and validated for simultaneous estimation of Olmesartan Medoxomil (OLME) and Hydrochlorothiazide (HCTZ) in a 
combined tablet dosage form. Methanol was used as solvent. The wavelengths selected for the absorbance 
correction method were 256 nm & 318 nm for Olmesartan Medoxomil and Hydrochlorothiazide respectively. The 
method was found to be linear between the range of 8-28 µg/ml for Olmesartan Medoxomil and 5-30 µg/ml for 
Hydrochlorothiazide. The mean percentage recovery was found in the range of 100.87% and 100.65% for 
Olmesartan Medoxomil and Hydrochlorothiazide respectively at three different levels of standard additions. The 
precision (intra-day, inter-day) of method were found within limits (RSD <2%). Thus the proposed method was 
simple, precise, economic, rapid and accurate and can be successfully applied for simultaneous determination of 
Olmesartan Medoxomil and Hydrochlorothiazide in combined tablet dosage form.  
 
Keywords: Olmesartan Medoxomil, Hydrochlorothiazide, Absorbance correction method, UV spectrophotometric, 
Validation.  
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INTRODUCTION 
 

Olmesartan Medoxomil (Figure.1) is (5-methyl-2-oxo-2H-1,3-dioxol-4-yl)methyl 4-(2-hydroxypropan-2-yl)-2-
propyl 1-({4-[2-(2H-1,2,3,4-tetrazol-5-yl)]phenyl}methyl)-1 H-imidazole-5 carboxylate and it is a prodrug used as 
antihypertensive, which blocks the vasoconstrictor effect of angiotensin-II by selectively blocking the binding of 
angiotensin-II to the AT1 receptor in vascular smooth muscle[1,2]. This drug is official in United States 
Pharmacopoeia [3]. Literature survey reveals that HPLC [4-6], HPTLC [7], Capillary zone electrophoresis [8] and 
spectroscopic [9-11] methods have been reported for its determination alone and in combination with other drugs. 
 
Hydrochlorothiazide (Figure.2) is chemically 6-chloro-3, 4- dihydro-2H-1, 2, 4-benzothiadiazine-7-sulphonamide-1, 
1-dioxide. It is a diuretic and antihypertensive drug, which inhibits the reabsorption of sodium and calcium at the 
beginning of distal convoluted tubules. This drug is official in British Pharmacopoeia [12], Indian Pharmacopoeia 
[13] and United States Pharmacopoeia [14]. Literature survey reveals that HPLC [15-17], HPTLC [18], Capillary 
zone electrophoresis [19], GS-MS/MS [20, 21] and spectroscopic [22-24] methods have been reported for the 
estimation of Hydrochlorothiazide alone and with other drugs from pharmaceutical formulations and in biological 
fluids. 
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Figure 1: Structure of Olmesartan Medoxomil                              Figure 2: Structure of Hydrochlorothiazide 
 

     
 
Literature survey reveals that several HPLC [25, 26], HPTLC [27] and spectroscopic [28- 30] methods have been 
reported for the estimation of Olmesartan Medoxomil and Hydrochlorothiazide in combined dosage form. So far no 
UV-visible spectroscopic method was reported by absorbance correction method of quantitative estimation of 
Olmesartan Medoxomil and Hydrochlorothiazide in combined dosage form. So, it was thought of interest to develop 
a new, simple, precise, accurate and cost effective method of analysis for the simultaneous estimation of Olmesartan 
Medoxomil and Hydrochlorothiazide in combined tablet dosage form by absorbance correction method. 
 

MATERIALS AND METHODS 
 

Olmesartan Medoxomil and Hydrochlorothiazide pure powder was obtained as a gift sample from Intas 
Pharmaceutical Limited (Ahmedabad, Gujarat, India). All the reagents used were of AR grade and procured from S. 
D. Fine chemicals Ltd., Mumbai, India. A double beam UV-visible spectrophotometer (UV–1800, Shimadzu, Japan) 
attached to computer software UV Prob 2.0 with a spectral width of 2 nm, wavelength accuracy of 0.5 nm and pair 
of 1 cm matched quartz cells. A Sartorius (CP224S) analytical balance and ultrasonic cleaner (Frontline FS-4) 
sonicator were used during the study. Tablet of Olmesartan Medoxomil and Hydrochlorothiazide were purchased 
from local pharmacy. 
 

 
 

Figure 3. Overlay UV absorption spectra of Olmesartan Medoxomil (20 µg/ml) and Hydrochlorothiazide (20 µg/ml) in methanol 
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Method: 
Standard solution of Olmesartan Medoxomil (20 µg/ml) and Hydrochlorothiazide (20 µg/ml) were scanned in UV 
range of 200 to 400 nm for determination of wavelength for estimation of Olmesartan Medoxomil and 
Hydrochlorothiazide. From the overlain spectrum of Olmesartan Medoxomil and Hydrochlorothiazide (Figure.3), 
the wavelength selected for estimation of Hydrochlorothiazide was 318 nm (λ1), where Olmesartan Medoxomil has 
no significant absorbance and Hydrochlorothiazide has some absorbance. For estimation of Olmesartan Medoxomil 
it was 256 nm (λ2), where absorbance of Olmesartan Medoxomil is corrected.  
 
A standard stock solution of Olmesartan Medoxomil and Hydrochlorothiazide (100 µg/ml) was prepared by 
dissolving 10 mg of pure drug powder to 100 ml volumetric flask separately with methanol. Aliquots of standard 
stock solution of Olmesartan Medoxomil and Hydrochlorothiazide were suitably diluted with methanol to obtain the 
final concentration in the range of 8-28 µg/ml and 5-30 µg/ml respectively. The solution was scanned in the range of 
200 nm to 400 nm against methanol as a blank, to obtain the absorbance. The measured absorbance at 256 nm for 
Olmesartan Medoxomil and at 318 nm Hydrochlorothiazide. The calibration curve was prepared by plotting 
concentration of Olmesartan Medoxomil or Hydrochlorothiazide vs. Absorbance of solution. Absorptivity of 
Hydrochlorothiazide was calculated at 318 nm (a1) and 256 nm (a2) and absorptivity of Olmesartan Medoxomil was 
calculated at 256 nm (a3). 
 
Method Validation 
The method was validated according to the ICH guidelines [31]. 
 
Calibration curve (linearity) 
Calibration curves were plotted over a concentration range of 8-28 µg/ml for OLME and 5-30 µg/ml HCTZ. 
Accurately measured standard working solutions of OLME (0.8, 1.2, 1.6, 2.0, 2.4 and 2.8 ml) and HCTZ (0.5, 1.0, 
1.5, 2.0, 2.5 and 3.0 ml) were transferred to a series of 10 ml of volumetric flasks separately and diluted to the mark 
with methanol. Absorbance of all the solutions was measured at 256 nm and 318 nm against methanol solution as 
blank. Calibration curves were constructed by plotting absorbance vs. concentration of OLME and HCTZ, and the 
regression equations were calculated.  
 
Accuracy (% Recovery) 
The accuracy of the proposed method was determined by calculating recoveries of OLME and HCTZ by standard 
addition method. Known amounts of standard solutions of OLME and HCTZ were added at 50%, 100% and 150% 
levels to prequantified solutions of OLME (10 µg/ml) and HCTZ (6.25 µg/ml). 
 
Repeatability 
The precision of the instrument was checked by repeated scanning and measuring the absorbance of solutions (n=6) 
of OLME (20 µg/ml) and HCTZ (20 µg/ml) without changing the parameters of the proposed method. The results 
are reported in terms of percentage relative standard deviation (%RSD). 
 
Intermediate precision 
The intraday and interday precision of the proposed method was determined by analyzing the corresponding 
responses 3 times on the same day and on 3 different days over a period of 1 week for 3 different concentrations of 
standard solutions of OLME (12, 16 and 20 µg/ml) and HCTZ (10, 15 and 20 µg/ml). The results are reported in 
terms of percentage relative standard deviation (%RSD). 
 
Limit of detection (LOD) and limit of quantificatio n (LOQ) 
The limit of detection (LOD) and limit of quantification (LOQ) of the proposed method were calculated by using the 
following equations as per ICH guideline. 
 
LOD = 3.3 × σ / S 
 
LOQ =10 × σ /S 
 
Where, σ = the standard deviation of the response, S = slope of the calibration curve 
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Estimation of drug in combined dosage form: 
For analysis of Olmesartan Medoxomil and Hydrochlorothiazide in tablet dosage form, twenty tablets were 
accurately weighed and powdered. A quantity of accurately weighed the tablet powder equivalent to 20 mg of 
Olmesartan Medoxomil and equivalent to 12.5 mg Hydrochlorothiazide was transferred to 10 ml volumetric flask 
containing 10 ml methanol, sonicated for 30 min. Finally volume was made up to the mark with methanol and 
further shaken for 15 min for complete extraction of from its matrix. Above solution filtered through whatman filter 
paper No.42 and diluted up to mark with methanol. Aliquot of above prepared sample solution was suitably diluted 
with methanol to obtain solution of Olmesartan Medoxomil (20 µg/ml) and Hydrochlorothiazide (12.5 µg/ml) and 
analyzed by absorbance correction method calculated as following, 
 

A = a * b * c 
 
CX = A1 / a * b 
 
CX = A1 / a1 * b..................  1 
 
A2 = A (HCTZ) + A (OLME) 
 
A2 = (a2 * CX * b) + (a3 * CY * b) 
 
A2 = (a2 * CX) + (a3 * CY) 
 
CY = [A2 - (a2 * CX)] / a3.......... 2 

 
Where,  
A1 = Absorbance of sample solution at 318 nm 
A2 = Absorbance of sample solution at 256 nm 
a1 = Absorptivity of Hydrochlorothiazide at 318 nm 
a2 = Absorptivity of Hydrochlorothiazide at 256 nm 
a3 = Absorptivity of Olmesartan Medoxomil at 256 nm 
 
Test solution containing Olmesartan Medoxomil (20 µg/ml) and Hydrochlorothiazide (12.5 µg/ml) was analyzed by 
proposed absorbance correction method. The absorptivity values calculated for Hydrochlorothiazide at 318 nm and 
256 nm were 119.4 and 290.9, respectively and for Olmesartan Medoxomil at 256 nm were 449.5. Quantitative 
estimation of Olmesartan Medoxomil and Hydrochlorothiazide tablet was carried out by using above formula 1 & 2. 
 
1. Concentration of Hydrochlorothiazide at 318 nm : 
A1 = a1 * b * CX 
 
CX = A1 / a1 *  b  
  
Where,  
A1 = absorbance of sample solution at 318 
a1 = A (1%, 1cm) of Hydrochlorothiazide at 318 nm 
b = path length (b = 1) 
CX = concentration of Hydrochlorothiazide at 318 nm 
CX = 0.1488/119.4485 gm/100ml 
CX = 0.001245 * 1000 (Dilution factor) 
CX = 12.45 mg 
 
2. Absorbance of Hydrochlorothiazide at 256 nm : 
 
A = a2 * b * CX   
 
Where,  
A = absorbance of Hydrochlorothiazide at 256 nm                               
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a2 = A (1%, 1cm) of Hydrochlorothiazide at 256 nm                               
b = path length (b = 1)                               
CX = concentration of Hydrochlorothiazide at 318 nm  
A = 0.001245 * 290.9815 
A = 0.3622 
 
3. Calculation of concentration of Olmesartan Medoxomil from the corrected absorbance at 256 nm : 
 
Corrected absorbance = A 256 (Sample Solution) – A 256 (Hydrochlorothiazide) 
 
= 1.2688 - 0.3622 
 
= 0.9066 
 
Concentration of Olmesartan Medoxomil at 256 nm from corrected absorbance 
 
A2 = a3 *  b * CY 
 
CY = A2 / a3 *  b  
 
Where,  
A2 = Corrected absorbance of Olmesartan Medoxomil at 256 nm,                                
a3 = A (1%, 1cm) of Hydrochlorothiazide at 256nm                                
b = path length (b = 1)                                
CY = concentration of Olmesartan Medoxomil at 256 nm 
CY = 0.9066 / 449.5718 gm/100ml  
CY = 0.002016 * 1000 (Dilution factor)  
CY = 20.16 mg 
 

RESULTS AND DISCUSSION 
 
The developed method was validated as per ICH guideline and validation parameters are summarized in Table 1. 
 

Table 1: Regression analysis data and summary of validation parameters by proposed absorption correction method 
 

Parameters OLME HCTZ 
Wavelength (nm) 256 318 
Beer’s law limit 8-28 5-30 
Sandell’s sensitivity (µg/cm2/0.001 A.U.) 0.085 0.403 
Molar extinction coefficient (l . mol-1 . cm-1) 3.56×104 25.09×104 
Regression equation   
(y=mx+ C) Y=0.0437X+0.0186 Y=0.0118X+0.002 
Slope (m) 0.0437 0.0118 
Intercept (C) 0.0186 0.002 
Correlation coefficient (R2) 0.9997 0.9999 
LOD a (µg/ml) 0.62 0.34 
LOQ b (µg/ml) 1.89 1.04 
Repeatability (n=6) %RSDd 0.30 0.67 
Precision (%RSD)   
Intraday(n=3) 0.56-0.92 0.81-0.99 
Interday(n=3) 0.69-1.64 0.97-1.82 
%Recovery± S.D.c (n=3) 100.87±1.12 100.65±1.16 
%Assay ± S.D. (n=6) 100.56±0.74 100.06±0.96 

aLimit of detection, bLimit of quantification, cStandard deviation, dRelative standard deviation 
 
The drugs obeys beer’s law in the concentration range of 8-28 µg/ml and 5-30 µg/ml for Olmesartan Medoxomil and 
Hydrochlorothiazide respectively. The high value of correlation coefficient suggested that the proposed method is 
linear in the stated range.  
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The %RSD value for repeatability study was Olmesartan Medoxomil and Hydrochlorothiazide was found to be 
<2%, which indicates that the proposed method was repeatable. The low values of % RSD for intraday and interday 
precision indicate that the method was precise and reproducible. Low value of LOD and LOQ describe the method 
was sensitive. 
 
Recovery studies were done by standard addition method by adding known quantity of standard solution (50 %, 100 
% and 150 % levels) to preanalyzed sample solution and the mixtures were reanalyzed by proposed method. The 
results are shown in Table 1. 
 
The assay results obtained was 100.56±0.74 for Olmesartan Medoxomil and 100.06 ± 0.96 for Hydrochlorothiazide, 
indicate that the excipients do not interfere during the analysis normally present in the tablet. The results are shown 
in Table 2. 

 
Table 2. Analysis of Olmesartan Medoxomil and Hydrochlorothiazide in tablets by proposed absorbance correction method 

 

Sample No. 
Label Claim Amount Found % Label Claim 

OLME (mg/tab) 
HCTZ OLME HCTZ 

OLME HCTZ 
(mg/tab) (mg/tab) (mg/tab) 

1 20 12.5 20.19 12.32 100.95 98.56 
2 20 12.5 20.12 12.57 100.6 100.56 
3 20 12.5 20.16 12.49 100.8 99.92 
4 20 12.5 20.23 12.54 101.15 100.32 
5 20 12.5 19.82 12.68 99.1 101.44 
6 20 12.5 20.16 12.45 100.8 99.6 

Mean 100.56 100.06 
±S.D.a 0.74 0.96 

aStandard deviation. 

 
CONCLUSION 

 
The proposed absorbance correction method was found to be linear between the range of 8-28 µg/ml for Olmesartan 
Medoxomil and 5-30 µg/ml for Hydrochlorothiazide. The mean percentage recovery was found 100.87% and 100.65 
for Olmesartan Medoxomil and Hydrochlorothiazide, respectively at three different levels of standard additions. The 
precision (repeatability, intra-day and inter-day) of methods were found within limits (RSD <2%). 
 
It could be concluded from the results obtained in the present investigation that the proposed method for the 
simultaneous estimation of Olmesartan Medoxomil and Hydrochlorothiazide in tablet dosage form is simple, rapid, 
accurate, precise and economical and can be used, successfully in the quality control of pharmaceutical formulations 
and other routine laboratory analysis.  
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