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Abstract:  

A simple RP-HPLC method was developed and validated for the simultaneous estimation of Valsartan and 
Nebivolol in tablets. The Valsartan and Nebivolol were analyzed by RP-HPLC using Hypersil BDS column (150 cm 

X 4.6 mm, 5 μm) with isocratic mobile phase consists of ammonium acetate buffer to pH 5.20 and acetonitrile 

(55:45, v/v), at a flow rate of 1 ml/min in the detection wavelength of 282 nm. The linearity ranges of Valsartan are 

200-1200 µg/ml and 12.5-75 µg/ml for Nebivolol by RP-HPLC. The limit of detection and quantification for 

Valsartan and Nebivolol were found to be 0.25 µg/ml and 1.4 µg/ml, 0.77 µg/ml and 4.5 µg/ml respectively. The 

accuracy of this method evaluated by recovery measurements and good recovery results obtained from 99.61% to 

101.65% for all parameters and the relative standard deviation is below 2 % were achieved.  
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INTRODUCTION:  

Valsartan is chemically called as (Figure 1) (2S) -3-

methyl-2-[N-({4-[2-(2H-1, 2, 3, 4-tetrazol5yl) 

phenyl] phenyl} methyl) pentanamido] butanoic acid. 

Valsartan is an angiotensin-receptor blocker and used 
to treat a variety of cardiac conditions including 

hypertension, diabetic nephropathy and heart failure 

[1]. Valsartan was competing with angiotensin II for 

binding to the type-1 angiotensin II receptor (AT1) 

subtype and prevents the blood pressure increasing 

effects of angiotensin I. Nebivolol is chemically 

called as (Figure 2) 1-(6-fluoro-3,4-dihydro-2H-1-

benzopyran-2-yl)-2-{[2-(6-fluoro-3,4-dihydro-2H-1-

benzopyran-2-yl)-2-hydroxyethyl]amino}ethan-1-ol. 

Nebivolol is a highly cardio selective vasodilatory 

beta1 receptor blocker and used in the treatment of 

hypertension [2]. Nebivolol blocks these receptors 
which reverses the effects of epinephrine, lowering 

the heart rate and blood pressure. Few analytical 

methods were reported for the estimation of 

Nebivolol and Valsartan as individually or other 

combination of drugs by UV [3] and HPLC [4-8] 

methods in its pharmaceutical dosage form. The 

present RP-HPLC method was validated as per ICH 

guidelines [9]. 

 

 
Fig 1: Structure of Valsartan 

 

 
Fig 2: Structure of Nebivolol 

 

MATERIALS AND METHODS: 

Equipments and Conditions: 

The chromatographic separation was conducted on a 

water liquid chromatographic system equipped with a 

Water 2695 isocratic solvent delivery system (pump), 
Water 2996 photo diode detector. A Hypersil BDS 

column (150 cm X 4.6 mm, 5 μm size) was used for 

the separation. The mobile phase consisted of a 

mixture of ammonium acetate buffer pH 5.2 adjusted 

with ortho phosphoric acid and acetonitrile (55:45, 

v/v). The mobile phase was prepared daily, filtered, 

sonicated before use and delivered at a flow rate of 

1.0 ml/min at the detection wavelength of 282 nm.     

 

Chemicals and Reagents:  

The pure samples of Valsartan and Nebivolol 

obtained from Spectrum labs, Hyderabad. 
NEBICARD-V brand of Valsartan and Nebivolol 

procured from local market, Nuzuvid. Acetonitrile 

and methanol used were of HPLC grade; all 

analytical grade chemicals and solvents were 

obtained from E Merck (India) Ltd, Mumbai. 

Ammonium acetate and orthophosphoric acid AR 

grade were procured from Qualigens fine chemicals, 

Mumbai. Water HPLC grade was obtained from a 

Milli-QRO water purification system. 

 

Standard solution preparation: 
Stock solutions for chromatographic measurement 

were prepared by dissolving standard Valsartan and 

Nebivolol in methanol of the 1 mg/min and for 

calibration, series of above solution containing 

Valsartan 200, 400, 600, 800, 1000 and 1200 μg/ml 

and Nebivolol 12.5, 25, 37.5, 50, 62.5, 75 µg/ml and 

were prepared by diluting the stock standard 

solutions of each drug with methanol in volumetric 

flask (10 ml) and all dilutions were scanned in the 

wavelength range of 200-400 nm. The detection 

wavelength was fixed at 282 nm.       

 

 

 
Fig. 3: Standard of Valsartan and Nebivolol chromatogram 
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Fig. 4:  Sample of Valsartan and Nebivolol chromatogram 

 

Sample preparation:  

Twenty tablets were weighed and finely powdered 

equivalent to 80 mg of Valsartan and 5 mg of 

Nebivolol and transferred in to 100 ml of volumetric 

flask. The drugs extracted with methanol, sonicated 

for 30 minutes and volume was made up to 100 ml 

with the same solvent. The solution was filtered 

through 0.45 µm nylon membrane filter and sonicated 

to degas. 2 mL of the solution was pipetted out and 

transferred in to 10 mL volumetric flask and make up 
to the volume with mobile phase and this solution 

was used for estimation. The retention times of 

sample Valsartan and Nebivolol were found to be 

2.405 min and 4.646 min shown in Figure 4, 

respectively. The detection wavelength was fixed at 

282 nm.       

 

Method Validation: 

Linearity: The linearity of Valsartan and Nebivolol 

were found to be 200-1200 μg/ml and 12.5-75 µg/ml, 

respectively. The linearity plot was constructed by 

plotting response factor against concentration of 
drug. The slope and intercept values of linearity plot 

for Valsartan Y = 1980 X + 25678 (R2= 0.9990) and 

for Nebivolol Y= 4462 X+2016(R2=0.9990), where Y 

represents the ratio of the peak area of analyte and X 

represents analyte concentration.  

Precision: The precision of RP-HPLC method was 

obtained by analyzing on the same day (intra-day) 

and analyzing on the different day by triplicate 

analysis (inter-day) and expressed as percentage 

relative standard deviation (%.R.S.D). 

Accuracy: The accuracy of the developed method 
was estimated using a mixture of Valsartan and 

Nebivolol solutions containing three concentrations 

of drug corresponding to 50%, 100% and 120% by 

determining the recovery of the added drug. 

Expressed as percentage relative standard deviation 

(%.R.S.D). 

LOD and LOQ: The sensitivity of Valsartan and 

Nebivolol was determined as limit of detection 

(LOD) and limit of quantification (LOQ), they were 

calculated by use of the equations LOD = 3.3 x N/S 

and LOQ = 10 x N/S, where N is the standard 

deviation of the drug (n = 3), taken as a measure of 

the noise and S is the slope of the corresponding 

calibration plot.  

 

Results and Discussion: 

Several attempts were performed in order to get 

satisfactory resolution of Valsartan and Nebivolol 
different mobile phases with various ratios of organic 

phase and buffer by using Hypersil BDS column. 

Initially the mobile phase used as a mixture of water 

and methanol fallowed by water and acetonitrile in 

different ratios. Other mobile phase tried was 

ammonium sulphate buffer pH 5.8 and acetonitrile 

(70:30, v/v) by isocratic elution which gave no 

satisfactory resolution. Ammonium acetate buffer pH 

5.20 and acetonitrile (55:45, v/v) mobile phase was 

used by isocratic elution to obtain satisfactory and 

good resolution. The resolution of standard and 

sample solution for Valsartan and Nebivolol found 
reproducible and satisfactory.  

UV wavelength selection: The detector wavelength 

was selected based on higher sensitivity in present 

study and the wavelength was fixed at 282 nm. 

Method Validation: 

Linearity: The linearity of RP-HPLC method was 

estimated at six concentration levels for Valsartan 

and Nebivolol and correlation coefficient shown in 

Figure 5, Figure 6 and data presented in Table 1. 

The results shown that there is significant correlation 

exists between response factor and concentration of 
drugs within the concentration range indicated on Y-

axis.  

Precision: Intra-day precision was determined by 

analyze the solutions three times on the same day and 

inter-day precision was assessed by analyze the 

solution on three different days over a period of one 

week. The percentage relative standard deviation of 

both precision studies was reached within the limits. 
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The data of intra-day precision and inter-day 

precision presented in Table 2.   

Accuracy: The accuracy of the method was 

estimated by the standard addition method at three 

different levels. The recovery studies were carried out 
for tablets by spiking standard of each drugs 

equivalent to 50%, 100% and 120% to the original 

amounts presents in each drug formulations. The 

average recoveries were as presented in Table 3. 

LOD and LOQ: LOD and LOQ were indicating to 

the sensitivity of the method and the LOD and LOQ 
value were reported in Table 4.  

 

 
Figure 5: Linearity plot of Valsartan 

 

 
Figure 6: Linearity plot of Nebivolol 

 

Table 1: Linearity data of Valsartan and Nebivolol 

 Valsartan  Nebivolol  

S. No Concentration levels 

(μg/mL) 

Peak 

 area 

Concentration levels 

(μg/mL) 

 

Peak 

area 

1 200 437281 12.5 59389 

2 400 845700 25 115200 

3 600 1198897 37.5 168090 

4 800 1605023 50 225013 

5 1000 2023178 62.5 282758 

6 1200 2460459 75 342147 

Slope 1980  4462  

Y-intercept 25678  2016  

Correlation 

coefficient. 

0.9990  0.9990  
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Table 2: Precision data of Valsartan and Nebivolol 

 

Table 3: Accuracy data of Valsartan and Nebivolol 

 

 

 

 

 

 

 

 

 

 

 

                         Table 4: LOD and LOQ data of Valsartan and Nebivolol 

S. No Parameter Valsartan Nebivolol 

1 LOD (μg/mL) 0.25 1.4 

2 LOQ (μg/mL) 0.77 4.5 

 

 

CONCLUSION:  

A new RP-HPLC method development and validation 

for the simultaneous estimation of Valsartan and 

Nebivolol in Tablets. The method assured the 

satisfactory precision and accuracy and has high 

analytical potential. The present method was found to 

be simple, accurate, economical and reproducible and 

can be applied for routine analysis in laboratories. 
RP-HPLC method is suitable for the quality control 

of the raw materials, formulations and dissolution 

studies for same formulations.  
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