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INTRODUCTION 

Perindopril arginine (PER) (Fig.1), an angiotensin 

converting enzyme (ACE) inhibitor, and amlodipine 

besylate (AMD) (Fig.2), a dihydropyridine calcium 

channel blocker, is indicated for the treatment of 

hypertension, to lower the blood pressure. This new 

combination medication is indicated for the treatment of 

arterial hypertension and stable coronary heart disease.
[1]

  

 

A comprehensive literature survey revealed that, only a 

few analytical methods are available for determination of 

perindopril arginine and amlodipine besylate in bulk 

drugs and pharmaceuticals like in vitro dissolution study 

using high performance liquid chromatography (HPLC), 

thin-layer chromatography-densitometry, and stability-

indicating reverse phase liquid chromatography (RP-LC) 

methods.
[2-8]

 Methods have also been developed for the 

estimation of perindopril arginine and amlodipine 

besylate in combination with other drugs simultaneously 

in bulk drugs and pharmaceutical formulations and in 

various biological matrices by using visible 

spectrophotometry, reverse phase high performance 

liquid chromatography (RP-HPLC), and capillary gas 

chromatography techniques.
[9-10]

  

 

So we have developed a novel, simple, rapid, accurate, 

precise, economical and highly sensitive UV 

spectrophotometric methods for assay of PER and AMD 

in bulk and tablet dosage form and validated according to 

ICH guidelines. 
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ABSTRACT 
Two UV-spectrophotometric methods have been developed and validated for simultaneous estimation of 

Perindopril arginine (PER) and Amlodipine besylate (AMD) in bulk and tablet dosage form. The Method A 

employs absorption correction method in zero order, the wavelengths selected were 229 nm for PER (but AMD 

shows absorbance) and 354 nm for AMD. Method B employs, absorption correction method in first order, the 

wavelengths selected were 204 nm for PER (but AMD shows absorbance) and 324 nm for AMD. For both the 

methods drugs were linear between the range of 5-25 μg/ml for PER and 6.925-34.675 μg/ml for AMD using 

methanol as solvent. The correlation coefficient was found to be 0.9994 for PER and 0.9992 for AMD for method 

A and 0.9996 for PER and 0.9999 for AMD for method B, respectively. The precision (intraday, interday) of 

methods was found within limits (RSD < 2%). It could be concluded from the results obtained in the present 

investigation that the two methods for simultaneous estimation of PER and AMD in bulk and tablet dosage form 

are simple, rapid, accurate, precise and economical and can be used, successfully, in the quality control of tablet 

formulations and other routine laboratory analysis. 

 

KEYWORDS: Perindopril arginine, Amlodipine besylate, Absorption Correction Method in Zero order, 

Absorption Correction Method in First order. 
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Fig. 1: Perindopril arginine. 

 

 
Fig. 2: Amlodipine besylate. 

 

MATERIALS AND METHODS 

Instrumentation 

The instrument used in the present study was Lab india 

UV/Visible spectrophotometer (Model UV- 3000) with 

spectral band width of 1 nm. All weighing was done on 

electronic balance (Model Shimadzu AUX -220). 

 

Reagents and Chemicals 

Analytically pure sample of Perindopril arginine and 

Amlodipine besylate was procured from Shanghai Huirui 

Chemical Technology co. ltd. (China). The 

pharmaceutical dosage form used in this study was a 

Coveram tablets manufactured by Les Laboratories 

Servier, Ireland labeled to contains 5mg of Perindopril 

arginine and 6.935mg of Amlodipine besylate was 

purchased from Lulu pharmacy sohar, Omen. 

 

Preparation of stock standard solutions 

Standard stock solution of Perindopril arginine (50 

𝜇g/ml) was prepared by dissolving 5 mg of Perindopril 

arginine in 100ml of Methanol in 100ml volumetric flask 

with vigorous shaking. Similarly, stock standard solution 

of Amlodipine besylate (69.35 𝜇g/ml) was prepared by 

dissolving 6.935 mg of Amlodipine besylate in 100ml of 

methanol in 100ml volumetric flask with vigorous 

shaking. 

 

METHODS  

Method A: Absorption correction method in zero 

order 
In this method, solutions of PER and AMD (10 μg/ ml, 

each), were prepared separately by appropriate dilution 

of standard stock solution with Methanol and scanned in 

the spectrum mode from 200 to 400 nm. From the 

overlay spectra [Fig.3] of PER and AMD, two 

wavelengths were selected, one at 229 nm (λ2) for PER 

and the other at 354 nm (λ1) for AMD at which PER 

shows zero absorbance. 

 

 
Fig. 3: The overlain UV absorbance spectrum of PER and AMD. 

 

The absorbances of the sample solutions were measured 

for both the drugs at selected wavelengths. The 

concentrations of drugs in sample solution were 

determined by using the following formula: 
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Where,  

C
x
= Conc of AMD  

C 
y
= Conc. of PER 

A
1
= Absorbance of Sample Solution at λ1 (354 nm)  

A 
2
=Absorbance of Sample Solution at λ2 (229 nm)  

ax
2
, ay

2
= Absorptivities of PER and AMD at λ2 (229 nm)  

ax 
1 
= Absorptivity of AMD λ1 (354 nm) 

 

Method B: Absorption correction method in first 

order  
In this method, solutions of PER and AMD (10 μg/ ml, 

each), were prepared separately by appropriate dilution 

of standard stock solution with distilled water and 

scanned in the spectrum mode from 200 to 400 nm. The 

absorption spectra thus obtained were derivatized for 

first order. From the overlay first order derivative spectra 

[Fig.4] of PER and AMD, two wavelengths were 

selected, one at 204 nm (λ2) for PER and the other at 324 

nm (λ1) for AMD at which PER shows zero absorbance. 

 

 
Fig. 4: The overlain first order derivative spectra of PER and AMD. 

 

The absorbances of the sample solutions were measured 

for both the drugs at selected wavelengths. The 

concentrations of drugs in sample solution were 

determined by using the following formula: 

 
 

 
 

Where,  

C
x
= Conc of AMD 

C 
y
= Conc. of PER 

A
1
= Absorbance of Sample Solution at λ1 (324 nm)  

A 
2
=Absorbance of Sample Solution at λ2 (204 nm)  

ax
2
, ay

2
= Absorptivities of PER and AMD at λ2 (204 nm)  

ax 
1 
= Absorptivity of AMD λ1 (324 nm) 

 

Analysis of Marketed Tablet Formulation  

For the estimation of drugs in the commercial 

formulation, twenty tablets were weighed accurately. 

The average weight was calculated and then crushed to 

obtain fine powder. A quantity of tablet powder 

equivalent to about 6.935 mg of AMD was transferred to 

100 ml volumetric flask; 50 ml methanol was added and 

sonicated for 15 min, volume was then made up to the 

mark with methanol. The resulting solution was mixed 

and filtered through whatmann filter paper no 41 and 

filtrated. 2.0 ml was withdrawn and diluted to 10ml using 

methanol to get 10 𝜇g/ml of PER and 13.870 μg/ ml of 

AMD, the concentration of PER and AMD were 

determined by measuring absorbance of sample solution 

in absorption correction method for zero order were 229 

nm for PER and 354 nm for AMD. In absorption 

correction method for first order, the wavelengths 

selected were 204 nm for PER and 324 nm for AMD. 

Concentration of PER and AMD in the diluted solution 

was obtained from calibration curves. Amount of PER 

and AMD in mg/tab was then calculated, by multiplying 

the concentration obtained with dilution factor. 

 

VALIDATION 
The proposed methods were validated as per ICH 

guidelines.  

 

Linearity 
Different aliquots of 1.0-5.0 ml of PER were transferred 

into series of 10 ml volumetric flasks, separately and the 

volume was made up to the mark with Methanol to get 

concentrations 5, 10, 15, 20 and 25μg/ml, respectively. 

Similarly, different aliquots of 1.0-5.0 ml of AMD were 

transferred into series of 10ml volumetric flasks, 

separately and the volume was made up to the mark with 

Methanol to get concentrations 6.935, 13.870, 20.805, 
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27.740 and 34.675 μg/ml. The absorption spectrum was 

recorded at 229 nm for PER and AMD and also at 354.0 

nm for AMD in absorption correction method for zero 

order. The absorption spectrum were derivatized to get 

first order and recorded by measuring absorbance in first 

order for absorption correction method derivative at 204 

nm for PER and AMD and also at 324 nm for AMD, 

respectively. 

 

Accuracy 
To the preanalysed sample solutions, a known amount of 

standard stock solution was added at different levels i.e. 

50, 100 and 150 %. The solutions were reanalyzed by 

proposed method.  

 

Precision 
The reproducibility of this methods was determined by 

analyzing tablets at different time intervals on same day 

in triplicates (Intra-day assay precision) and on three 

different days (Inter-day assay precision). 

 

RESULT AND DISCUSSION 
The methods discussed in the present work provide a 

convenient and reliable way for quantitative 

determination of PER and AMD in combined dose tablet 

formulation. The wavelengths selected for the absorption 

correction method in zero order were 229 nm for PER 

(but AMD shows absorbance) and 354 nm for AMD. In 

absorption correction method for first order, the 

wavelengths selected were 204 nm for PER (but AMD 

shows absorbance) and 324 nm for AMD. Percent label 

claim for PER and AMD in tablet analysis was found in 

the range of 99.50 to 100.80% in absorption correction 

method for zero order and 99.30 to 100.76% in 

absorption correction method for first order as shown in 

Table 1. 

 

Percent recovery for PER and AMD, was found in the 

range of 99.12 to 100.84% in absorption correction 

method for zero order and 99.44 to 100.78% in 

absorption correction method for first order with 

standard deviation well below 2 indicating accuracy of 

this methods. as shown in Table 2. Intra-day and Inter-

day precision studies were carried out by analyzing tablet 

formulation, three times on the same day and on three 

different days, respectively. Standard deviation and 

coefficient of variance for intra-day and inter-day 

precision studies was satisfactorily low indicating high 

degree of precision and reproducibility of this methods. 

 

Table 1: Results of Analysis of Tablets. 

Tablet 

sample 

Label claim 

(mg/tab) 

% Label claim (n = 6) %RSD 

Method 1 Method 2 Method 1 Method 2 

PER 5 99.50 99.30 0.5574 0.4864 

AMD 6.935 100.80 100.76 0.8564 0.4626 

 

Table 2: Results of Recovery Studies. 

Recovery 

level 

Initial amount 

(𝜇g/mL) 

Conc. of std 

drug added (𝜇g/mL) 
%Recovery (n= 3) 

   Method 1 Method 2 

 PER AMD PER AMD PER AMD PER AMD 

50% 10.0 13.870 5.0 6.935 99.06 100.92 99.24 100.56 

100% 10.0 13.870 10.0 13.870 99.16 100.74 99.66 100.88 

150% 10.0 13.870 15.0 20.805 99.14 100.86 99.42 100.90 

   Mean  99.12 100.84 99.44 100.78 

 

CONCLUSION 
The proposed UV spectrophotometric methods employed 

here proved to be simple, economical, rapid, precise and 

accurate. Thus these can be used for routine 

simultaneous estimation of PER and AMD in tablet 

dosage form instead of processing and analyzing each 

drug separately. 
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