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Abstact
 Metaprolol succinate (MET) and Olmesartan medoxomil (OLM) are used in combination 
for treatment of hypertension. The present work deals with simple spectrophotometric method 
development for simultaneous estimation of MET and OLM in capsule formulation (OLSAR-M). 

spectrophotometer in 200-400 nm range. The sampling wavelengths were 214 nm for OLM 
where MET showed zero crossing point and 231 nm for MET where OLM showed zero crossing 

 

method is validated as per ICH guidelines. The proposed method can be optimized further for 

bioequivalence studies.
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INTRODUCTION

 Various combinations of antihyper-
tensive drugs are available. These combinations 
of drugs are used in the treatment of hyper-

 
improve the tolerability of the therapy1.  
 Metaprolol succinate (MEL) is 
chemically described as 1-[4-(2-methoxyethyl) 
phenoxy]-3-[(1-methylethyl) amino] propan-
2-ol butanedioate (2:1) succinate is a beta-
adrenergic blocking agent, which reduces 
chest pain and lowers high blood pressure. 

2-oxo-2H-1,3-dioxol-4-yl) methyl 4-(2-
hydroxypropan-2-yl)-2-propyl-1-({4-[2-(2H-

 

angiotensin II receptor antagonist2

Many spectrophotometric and chromatographic 
methods were reported for determination of 
MET3-10 and OLM  alone and in combination 
with other antihypertensive drugs. Till date, 
dual wavelength method
derivative10 spectrophotometric methods have 
been developed. But both methods were 
found to be less sensitive than developed 
method and estimation of OLM has been 
carried out at wavelength near 210 nm but 
methanol has considerable absorbance at this 
wavelength. 
 In this communication, we proposed 
development of a new simple, accurate, 

spectroscopic method for simultaneous 
determination of MET and OLM from their 
pharmaceutical formulation.

 






MATERIALS AND METHODS

Materials:
Instrument:
 Spectrophotometric analysis was 

beam spectrophotometer using a 1 cm quartz 
cell. The instrument settings were zero order 

2.0 nm in the range of 200–400 nm.

Reagents and chemicals:
 Metaprolol succinate and Olmesartan 
medoxomil were supplied by CIPLA India 
Pvt. Ltd. Goa. All solvents were spectrophoto-

 
 

distillation apparatus in laboratory.

Method:
Linearity Study:
 Stock solutions were prepared 
separately in water: methanol (20:80) to 

working mixed standard were prepared by 
dilution of stock solution in same solvent 

MET and OLM were initially scanned for 
determining sampling wavelength in range 
200-400 nm. Sampling wavelengths were 
214 nm for OLM where MET showed 
zero crossing point and 231 nm for MET 
where OLM showed zero crossing point in 

nine solutions of each drug were scanned 
in wavelength range f 200-400 nm in zero 
order derivative modes. These spectra were 

mode by software. The absorbance values 
of both drugs were recorded at respective 

The calibration graphs were constructed for 
MET and OLM. The calibration curve data 
will be useful for quantitative estimation of 
both drugs at respective wavelength.  

Assay of Capsule Formulation: 
 Twenty capsules of OLSAR-M 

weighted individually and average weight 
of capsule was calculated. Content of twenty 
capsules were mixed together and powder 
equivalent to 20 mg of OLM taken, dissolved 
in 60 ml of solvent system. This solution was 

No. 41. The volume was made up to 100 ml 
with solvent system and sonicated for 10 
minutes.  To 1 ml of this stock solution was 
diluted to 10 ml to get concentration equal 

in range 200-400 nm using solvent system 
as blank. The spectra obtained were processed 

 
were noted at respective wavelengths. The 
concentrations of MET and OLM were 
calculated from regression equations generated 
from calibration graph. The results of 
marketed formulation (OLSAR-M) analysis 
are reported in Table 1.   

 















RESULTS AND DISCUSSION
 After thorough literature survey, 
it has been observed that no method was 
reported for simultaneous estimation of OLM 
and MET. Hence, we proposed to develop 
analytical method for simultaneous estimation 
of OLM and MET from their capsule dosage 
form. 
 The overlain spectra of MET and 
OLM in zero order mode indicated that 

estimation of either of both drug is possible 
at any wavelength. Hence individual spectrum 
of MET and OLM were processed by software 

spectrum was recorded. After observing 
overlain spectrum, 214 nm was selected 
as wavelength of analysis for OLM as no 
interference of MET was observed at this 
wavelength. Similarly, 231 nm was selected 
as a wavelength of analysis. 

drug is carried out by using calibration 
curve data i.e. slope and intercept values. The 
concentrations of drugs calculated using 
linear regression equation a = A+ B × 
C where a is absorbance of drug, A is 
intercept, B is slope and C is concentration 
of drug.

 The developed method was validated 
by following ICH Q2B (R1) guidelines17. 
The following parameters were studied for 
validation.

Accuracy:
 Recovery studies were performed 
by standard addition method at three levels 
i.e., 80%, 100% and 120%. Known amounts 
of pure MET and OLM were added to pre-
analyzed sample of marketed formulation 
and they were subjected to analysis by 
the proposed method. Results of recovery 
studies are shown in Table 1. The results of 
recovery studies were found to be in range 

value of 1.601.

Precision:
 Precision study was performed to 

The results of precision studies are reported 
in Table 2 and values of standard deviation 
less than 2% indicates high degree of 
precision.

Limit of Detection (LOD) and Limit of 
Quantitation (LOQ): 
 The LOD and LOQ were separately 
determined based on the calibration curves. 






The standard deviation of the y-intercepts 

were used. These values were calculated 
using following formula

 The limit of quantitation and limit 








These low LOD and LOQ indicate that 
very small quantities of analyte can be 
estimated by this method. 

Robustness:

 The robustness of method was studied 
by changing composition of solvent system. 
The results of robustness studies are reported 
in Table 3. 








Ruggedness:

 The ruggedness study was carried 
out by using different instruments and analyst. 
The results are as shown in Table 3.

CONCLUSION
 The results of analysis and various 
validation parameters indicated that developed 
method is simple, accurate, precise and 
sensitive method simultaneous determination 
of MET and OLM from their pharmaceutical 
formulation. The optimization of developed 
method will lead to estimation of MET and 
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