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Introduction
Hypertension is emerging as one of the most 

signifi cant health complications in recent years. 
The goal of antihypertensive therapy is to abolish 
the risks associated with blood pressure elevation 
without adversely affecting quality of life. Drug 
selection is based on effi cacy in lowering blood 
pressure and in reducing cardiovascular end points 
including stroke, myocardial infarction and heart 
failure. There has been a marked increase in the 
use of combinations of antihypertensive drugs as 
well with complementary mechanisms of action, 
with the aim of reducing blood pressure levels 
more rapidly and improving treatment compliance. 
The American Society of Hypertension presents a 
paper on multi drug therapy of hypertension. Spe-
cifi c combinations are designated as preferred or 
acceptable, less effective combinations are also 
identifi ed. The study classifi es the combination 
therapy of amlodipine and valsartan as acceptable 
[1]. Both drugs are marketed as fi xed-dose tablet 
formulation in the ratio of 10:160 mg (AML:VAL). 
Amlodipine besylate, 2-[(2-aminoethoxy)methyl]-
4-(2-chlorophenyl)-3-ethoxycarbonyl-5-methox-
ycarbonyl-6-methyl-1,4 dihydropyridine benzene 
sulphonate, is a dihydropyridine calcium-channel 

blocker that inhibits the transmembrane infl ux of 
calcium ions into vascular smooth muscles and car-
diac muscles, which in turn affects their contractile 
process and results in reduced blood pressure. It is 
used in the treatment of hypertension and coronary 
artery diseases [2, 3]. Valsartan, (N-(1-oxopentyl)-
N-[[2’-(1H-tetrazol-5-yl)[1,1’-biphenyl]-4-yl]
methyl]-L-valine) is an angiotensin II receptor an-
tagonist used in the management of hypertension 
to reduce cardiovascular mortality in patients with 
left ventricular dysfunction following myocardial 
infarction and heart failure [4].

Determination of AML and VAL in combination 
include UV- spectrophotometry and spectrofl uorim-
etry [5-7], chromatographic techniques [8-14], cap-
illary electrophoresis [15]. Extensive literature sur-
vey revealed determination of Amlodipine besylate 
in dosage form by UV- spectrophotometry [16-22], 
chromatographic procedures [23-26], voltammetry 
[27, 28]. Determination of Valsartan in pharmaceuti-
cal dosage form has been reported by HPLC [29-31] 
and thin layer chromatography [32, 33]. 

Present study emphasizes on the determina-
tion of Amlodipine besylate and Valsartan in their 
combined dosage form by high performance liquid 
chromatography.

RP-HPLC METHOD FOR SIMULTANEOUS DETERMINATION OF 
AMLODIPINE BESYLATE AND VALSARTAN IN PHARMACEUTICAL 

DOSAGE FORM

L. Peikova, B. Tsvetkova

Medical University – Sofi a, Faculty of Pharmacy, Department of Pharmaceutical chemistry, 
2 Dunav str., 1000 Sofi a, Bulgaria

Abstract. A simple, sensitive and specifi c liquid chromatographic method with UV detection was devel-
oped for the simultaneous estimation of Amlodipine Besylate (AML) and Valsartan (VAL) in tablet dosage 
form. Separation was achieved with a C18 (250 mm x 4.6 mm, 10 μm) column, ambient temperature with 
isocratic mode with mobile phase containing acetonitrile and 0.5 M potassium dihydrogen phosphate buffer 
pH 2.5 adjusted with ortho-phosphoric acid (35:65). The fl ow rate was 1.5 ml/min and eluent was moni-
tored at 226nm. The selected chromatographic conditions were found to effectively to separate Amlodipine 
Besylate and Valsartan with retention time of 5.49 min and 10.19 min., respectively. The calibration curves 
were linear in the concentration range of 5.00-40.00 μg/ml for AML and 80.00-640.0 μg/ml for VAL. Intra- 
and interday relative standard deviations for both the components were <2.0 %. The proposed method was 
found to be accurate, precise, reproducible and specifi c and it can also be used for routine quality control 
analysis of the drugs in combination tablets.
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Experimental section
Materials and methods
Reagents and chemicals

Tablets were purchased from local market each 
containing 10 mg of AML and 160 mg of VAL. Am-
lodipine besylate RS and Valsartan RS were used as 
standards and were purchased from Sigma-Aldrich 
(St. Louis, MO, USA). HPLC grade acetonitril was 
used to prepare the mobile phase. All other chemicals 
used for the chromatographic experiments were of a 
reagent grade. 

Instrumentation and chromatographic conditions
Chromatographic separation was performed 

on a modular HPLC system LC-10AShimadzu 
(Japan) comprising a LC-10A pump, solvent de-
gasser DGU-3A, Rheodyne injector with 20 μl 
loop, column oven CTO-10A, SPD-M10A UV de-
tector with fixed wavelength and communication 
bus module CBM-10A. Separation was achieved 
isocratically with a LiChrosorb C18, 250 mm x 4.6 
mm, 10 μm column eluted with a mixture of 0.5 
M phosphate buffer (pH 2.5 adjusted with ortho-
phosphoric acid): acetonitrile (65:35 v/v) as the 
mobile phase at flow rate of 1.5 ml/min. The mo-
bile phase was filtered through a 0.45 μm mem-
brane filter and degassed. Detection was carried 
out by absorbance at 226 nm. The analysis was 
carried out at ambient column temperature and 
injection volume was 20 μl.

Preparation of reference solutions
Reference solution (a): The solution was prepared 

by dissolving 10.0 mg of accurately weighed Am-
lodipine besylate RS and 160.0 mg Valsartan RS in 
methanol in a 100.0 mL volumetric fl ask. Reference 
solution (b): The solution was prepared by diluting 
10.0 mL of reference solution (a) with methanol into 
a 50.0 mL volumetric fl ask.

Sample preparation
Tablets working solution was prepared as follows: 

an accurately weighed quantity of powdered tablet 
sample containing an equivalent of 10 mg amlodi-
pine besylate and 160 mg valsartan was transferred 
into 100 ml volumetric fl ask, then 70 ml methanol 
was added. The mixture was sonicated for ten min-
utes and the volume was made up using methanol, 
then the sample was fi ltered. 10.0 mL of the fi ltrate 
was diluted with methanol into a 50.0 mL volumet-
ric fl ask to give a test solution containing 20 μg/mL 
AML and 1.60 mg/mL VAL.

Results and discussion
In this work an LC method with UV detection 

for analysis of AML and VAL in a tablet formula-
tion was developed and validated. From the chroma-
togram shown in Figure 1, it is evident that, under 
the proposed chromatographic conditions, AML and 
VAL are completely separated, which indicates that 
the method is selective and could be applied for their 
simultaneous identifi cation and quantifi cation. 

Figure 1: Chromatogram of Amlodipine Besylate RS and 
Valsartan RS

Method validation
The proposed method was validated with respect 

to specifi city, linearity, precision, accuracy, limit of 
quantitation (LOQ) and limit of detection (LOD).

Specifi city
The specifi city of the method was determined by 

checking the interference of the components against 
placebo. No interference was observed for any of the 
excipients of both drugs.

Calibration and linearity 
Calibration curves were plotted in the range 

of 5.00-40.0 μg/ml for AML and 80.00-640.0 μg/
ml for VAL. The corresponding linear regres-
sion equations were y=16541.1x-245401.2 with a 
squared correlation coeffi cient R2 0.9999 for AML 
and y=87954.1x-3215.3 with R2 of 0.9998 for 
VAL, respectively. An excellent correlation existed 
between the peak areas and the concentrations of 
both compounds.

Limit of quantitation and limit of detection
The limit of quantitation and limit of detection 

were calculated from the standard deviations and 
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slopes of the responses using a signal-to-noise ratio. 
The LOQs for AML and VAL were found to be 0.5 
μg/ml and 2 μg/ml, while the LODs were 0.1 μg/ml 
and 0.5 μg/ml, respectively.

Accuracy
Accuracy of the method was evaluated by stand-

ard addition technique, which was performed by ad-
dition of known amounts of pure AML and VAL to 
known concentrations of tablet powder and analysed 
by proposed methods in triplicate. Table 2 indicated 
good accuracy and showed no interference from tab-
let excipients.

Precision
Intraday precision (repeatability) was calculated 

using two concentrations of AML (10, 20 μg/mL) 

Table 1. Recovery studies of AML and VAL

Drug Amount taken
(μg/mL)

Amount added
(μg/mL)

Amount recovered ± 
SD*

(μg/mL)
% RSD

AML 10.00
2.50 12.34±0.07 0.57
5.00 15.08±0.05 0.33
7.50 17.28±0.11 0.64

VAL 160.0
40.00 198.4±0.95 0.48
80.00 237.1±0.98 0.41
120.0 277.7±1.15 0.41

*Average value of three determinations, RSD is relative standard deviation

and VAL (160, 320 μg/mL) in triplicate using pro-
posed methods. The inter day precision (reproducibil-
ity) was repeated three times on three different days 
for analysis of two different concentration (10:160, 
20:360 μg/mL) for both drugs. The values of  % RSD 
(Table 3) for AML and VAL were found to be in the 
range from 0.54 to 0.97 indicating good repeatability 
and reproducibility of the analytical procedure.

Conclusion
The newly developed LC method for simultane-

ous determination of amlodipine besylate and valsar-
tan in combined dosage forms is specifi c, precise, ac-
curate and rapid. The proposed method gives a good 
resolution between analytes of interest within a short 
analysis time and can be conveniently adopted for 
routine quality control analysis.

Table 2. Precision of the method

Precision
Amount taken 

(μg/mL) % Mean* % RSD
AML VAL AML VAL AML VAL

Intra day 10.00 160.0 99.36 100.8 0.54 0.88
Intra day 20.00 320.0 99.87 99.72 0.61 0.62
Inter day 10.00 160.0 101.1 99.58 0.72 0.57
Inter day 20.00 320.0 99.56 100.6 0.89 0.97

*Mean of three determinations
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