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INTRODUCTION
Amlodipine is chemically, (RS)-3-ethyl 5-methyl 2-[(2-

aminoethoxy) methyl]-4-(2-chlorophenyl)-6-methyl-1, 4-

dihydropyridine-3,5-dicarboxylate [1]. Amlodipine 

structure were shown in figure 1. It is used as an anti 

hypertensive drug. Amlodipine is a dihydropyridine 

calcium antagonist (calcium ion antagonist or slow-

channel blocker) that inhibits the movement of calcium 

ions into vascular smooth muscle cells and cardiac muscle 

cells [2, 3]. Amlodipine has good oral bioavailability 

around 60%. It is metabolized in the liver to inactive 

metabolites via CYP3A4. Amlodipine has half life of 30-

50 hours, and steady-state plasma concentrations are 

achieved after 7 to 8 days of daily dosing [4, 5]. 

According to the literature, it is found that amlodipine can 

be estimated by using UV-Vis spectrophotometry [6-8], 

HPLC [9-10]. The aim of the present work is to develop 

and validate an UV- spectrophotometric method for the 

estimation of amlodipine in rat plasma for different 

market formulations. 

MATERIALS & METHODS 

 

Chemicals and reagents  

Amlodipine was obtained as a gift sample from Medrich 

Pharmaceuticals Pvt. Ltd., Bangalore.  A commercial 

tablet formulation was purchased from the local market. 

Ethanol and EDTA were purchased from Merck.  

 

Instrument  

A double beam UV-VIS spectrophotometer (Lab India) 

connected to computer loaded with UV Win software was 

used. The spectra were obtained with spectral bandwidth 

of 1 nm with wavelength accuracy of ±0.5 nm with a pair 

of 10 mm matched quartz cells.   

 

Collection of plasma (Retro-orbital) 

The blood was collected from Albino rat (Retro-orbital) 

and poured into the centrifuge tubes containing EDTA. 

These centrifuge tubes were then placed into the 
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centrifuge apparatus & allowed to centrifuge for 20 

minutes at 8000 rpm and the plasma was separated and 

stored at 2-8
o
C. 

 

Preparation of Diluent 

A mixture of rat plasma, ethanol and water in the ratio of 

1:1:8werecentrifuged at 12000 rpm for 15 minutes. The 

resulting supernatant was separated and stored at 2-8 0C. 

This stored solvent is used as the diluent for the study. 

 

Preparation and extraction of standard stock solution  

10 mg of amlodipine was accurately weighed and 

transferred to a 100 mL volumetric flask containing 

plasma (10 mL) and water (80 mL) mixture as solvent. 

The solution was incubated for 6 hours at room 

temperature. After the incubation, 10 mL of ethanol was 

added and centrifuged at 12000 rpm for 20 minutes. The 

supernatant was collected and used for the estimation of 

amlodipine using UV Spectrophotometer. 

 

Determination of wavelength of Amlodipine in rat 

plasma  

1.0 ml of standard stock solution was diluted to 10 ml 

with the diluent to get the concentration of 10 μg/ml in a 

10 mL volumetric flask. The UV spectrum of final 

solution obtained was scanned in the range of 200 to 400 

nm against a mixture of plasma, ethanol and water in the 

ratio of 1:1:8 as a blank. The λmax was found to be 343 

nm. U V spectrum was shown in the figure 2. 

 

Preparation of calibration curve for Amlodipine  

From the stock solution, 0.5,1, 1.5, 2, 2.5, 3, 3.5 and4 mL 

solutions were taken out individually into a series of 

eight, 10 ml volumetric flasks. The volume in each flask 

was made up to 10 ml with diluent to yield final solution 

in the concentration range of 5.0 to 40 μg/mL. The 

absorbance of all the concentrations were measured at 

λmax 343 nm against the blank. The results of calibration 

curve data for amlodipine are shown in Table1 and the 

calibration curve was shown in Figure 3.  

 

Estimation of Amlodipine in tablets  

Twenty tablets of amlodipine were weighed and finely 

powdered. A quantity of powder equivalent to 10 mg of 

the drug was transferred to a 100 ml volumetric flask 

containing plasma (10 mL) and water (80 mL) mixture as 

solvent. The solution was sonicated for 15 minutes and 

incubated for 6 hours at room temperature. After the 

incubation, 10 mL of ethanol was added and centrifuged 

at 12000 rpm for 20 minutes. The supernatant was 

collected and used for the estimation of drug. The results 

are shown in Table 2.  

 

Method validation  

Linearity  

A calibration curve was constructed at optimum 

experimental condition using absorbance values versus 

concentration in the range of 5.0-40 μg/ml. It has shown 

linear relationship with the regression equation y = 0.0331 

x, where y is absorbance at 343 nm and c is the 

concentration of the sample in μg/ml. Correlation 

coefficient (0.999) indicates good linearity and adherence 

of the method to Beers law. The results are showed in 

Table 3. 

 

Accuracy  

This parameter was evaluated by the percent recovery 

studies at concentration levels of 80, 100 and 120%, 

which consisted of adding known amounts of amlodipine 

reference materials to a prequantified sample solution. 

Aliquots of sample solutions containing amlodipine 

at10.0 μg/mL were transferred to three 10 mL volumetric 

flasks containing, respectively, 0.5, 1.0, and 1.5 mL 

amlodipine reference solution (100 μg/ml). The contents 

were mixed and diluted to volume in order to obtain final 

concentrations of 5, 10, and 15 μg/mL respectively. The 

recovery was verified by estimation of drugs in triplicate 

preparations at each specified concentration level. The 

spectrums were recorded in the UV range and then 

analyzed. The results are reported in terms of % recovery 

in Table 3. 

 

Precision  

The intraday and interday precisions of developed method 

were determined by estimating the corresponding 

response three times on the same day and on three 

different days over a period of week for three different 

concentrations of amlodipine (20, 25, and 30 μg/ml) 

respectively. The results are reported in terms of relative 

standard deviation in Table 4. 

 

RESULTS & DISCUSSION 
 

The main objective of the International Conference on 

Harmonization [11] for validation of an analytical 

procedure is to demonstrate that it is suitable for its 

intended purpose, and the parameters that need to be 

selected are the responsibility of the analyst. Ethanol was 
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used as solvent for Amlodipine. Amlodipine in plasma, 

ethanol and water (1:1:8) showed absorption maxima at 

343 nm in UV spectrum. The response for Amlodipine 

was found to be linear in the concentration range of 5-30 

μg/mL. The optical characteristics of the method and 

regression analysis of the calibration curve are shown in 

table 3. The recovery of Amlodipine was found to be 

satisfactory. Excipients used in the specificity study did 

not interfere with response of the drug at its analytical 

wavelength. Also, no significant change in response of 

Amlodipine was observed after 24 hrs. Hence, the method 

is specific and robust for estimation of Amlodipine. 

Table 1: Calibration curve data for amlodipine in rat 

plasma 

Concentration 

(µg/ml) 

Absorbance 

5µg 0.18 

10µg 0.34 

15µg 0.5 

20µg 0.66 

25µg 0.82 

30µg 0.99 

 

Table 2: Assay result of amlodipine in tablets 

Tablets Label 

claim  

(mg/tab)  

Amount 

found  

(mg/tab)  

Standard 

deviation  

% Mean  

recovery  

10 9.2 2.0412 99.77 

 

 
Figure 1: Structure of amlodipine 

 

Table 3: Accuracy of amlodipine in rat plasma 

S.No 

Amount 

present 

(µg/ml) 

Amount 

added 

Amount 

estimated 

Amount 

recovered 

% 

Recovery 
Mean SD % RSD SEM 

1 

20 2 12 2 100 

100.4 2.04 2.03 0.20 25 2 22 2.07 102.7 

30 2 32 1.97 98.7 

2 

20 4 14 3.87 96.27 

97.91 2.48 2.53 0.25 25 4 24 4.03 100.77 

30 4 34 3.86 96.7 

3 

20 6 16 6.27 104.7 

105.17 2.28 2.17 0.22 25 6 26 6.19 103.167 

30 6 36 6.34 107.667 

 
Table 4: Intraday and interday precision of amlodipine in rat plasma 

 
Interday Intraday 

Precision 

Rat Ethanol Rat Ethanol 

30µg 30µg 

0.6013 0.6013 

0.6049 0.604 

0.6013 0.6015 

0.6013 0.6015 

0.605 0.609 

0.602 0.601 

Mean 0.92 ± 0.0007 0.92 ± 0.00074 

RSD 0.12 0.129 
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Figure 2:UV spectrum of amlodipine. 

 

 
 

Figure 3: Calibration curve of amlodipine at 343 nm. 

CONCLUSION 
The method was validated and found to be simple, 

sensitive and precise. Hence, the method can be used 

successfully for routine analysis of pharmaceutical dosage 

form of amlodipine. 
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