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INTRODUCTION 

Nebivolol is a third-generation β (beta) 1 selective 

works by relaxing blood vessels and slowing heart 

rate to improve blood flow and decrease blood 

pressure [1]. Nebivolol hydrochloride (NEB-H) 

chemically α, α’- [Iminobis (methylene)] bis [6-fluoro-

3, 4-dihydro-2H-1-benzopyran-2- methanol] 

hydrochloride is a white odourless powder used for 

the treatment of hypertension and heart failure [3-5].  

Its mode of action is lowering blood pressure by 

reducing peripheral vascular resistance, and 

significantly increasesstroke volume with 

preservation of cardiac output. The net hemodynamic 

effect of nebivolol is the result of a balance between 

the depressant effects of beta-blockade and an action 

that maintains the cardiac output. Nebivolol is the 

racemate (dl-nebivolol and d-nebivolol. It is a 

competitive and highly selective beta-1 receptor 

antagonist with mild vasodilating properties, possibly 

due to an interaction with the L-arginine/nitric oxide 

pathway. In animal models nebivolol has been shown 

to induce endothelium – dependent arterial relaxation 

in a dose dependent manner, by stimulation of the 

release of endothelial nitric oxide. Nitric oxide is 

produced in artery walls and acts to relax vascular 

smooth muscle cells. It also inhibits platelet 

aggregation and adhesion and may protect against 

vascular damage as it inhibits leukocyte activation and 

vascular smooth muscle cell proliferation [6-7]. 

 

Fig. 1: Structure of Nebivolol hydrochloride 
 

Literature survey reveals that several 

spectrophotometry [8], LC [9], HPTLC [10], HPLC [11], 

RP-HPLC [12-13], LC-MS [14] methods have been 

reported for the estimation of nebivolol  

hydrochloride in pure and tablet dosage form. The 

scope of present investigation was to develop and 

RRRResearchesearchesearchesearch    ArticleArticleArticleArticle    

In this study, a simple, sensitive and highly accurate ultraviolet pectrophotometric 

method has been developed and validated for determination of nebivolol 

hydrochloride in bulk and pharmaceutical formulations. The method is based on 

the measurement of the absorbance of nebivolol hydrochloride solution in 

methanol: phosphate buffer pH 6.8 (10:90) at 282 nm in the wavelength range of 

200 - 400 nm. Beer’s law was obeyed in the concentration range of 10-50 µg/mL. 

The slope, intercept and correlation coefficient were also calculated. Results of 

percentage recovery shows that the method was not affected by the presence of 

common excipients in tablets. The developed method was validated in terms of 

accuracy, precision, linearity, limit of detection, limit of quantification which 

proves suitability of proposed method for routine estimation of nebivolol HCL in 

bulk and pharmaceutical formulations. 
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validate UV spectroscopy method for quantification of 

nebivolol hydrochloride in bulk and pharmaceutical 

formulations.  

 

MATERIALS AND METHODS 

Materials 

Nebivolol hydrochloride was obtained as a gift sample 

from Cipla Ltd., Mumbai, India. All analytical grade 

chemicals and solvents were supplied by S.D. Fine 

Chemicals, Mumbai, India. Distilled water was used to 

prepare all solutions. Freshly prepared solutions were 

always employed. Two brands of tablets namely, 

NEBICARD (Torrent Ltd) and NEBINEX (Glenmark 

Pharmaceutical Ltd) were purchased from the local 

market. 

Equipment 

The UV-Visible Spectrophotometer (Jasco-V630) with 

data processing system was used. The sample solution 

was recorded in 1cm quartz cells against solvent blank 

over the range 200-400nm. A Citizen electronic 

analytical balance was used for weighing the sample. 

An ultrasonicator bath (PCI Analytics Pvt. Ltd.) was 

used for sonicating the tablet powder. 

Development of method 

Accurately weighed 10 mg of nebivolol hydrochloride 

was solubilized by 10 ml of methanol in a 100 ml 

volumetric flask, and phosphate buffer pH 6.8 was 

added to make up the volume so as to give stock 

solution of concentration 100 μg/ml. The standard 

solutions were diluted with phosphate buffer pH 6.8 

to obtain various dilutions (10, 20, 30, 40, 50 μg/ml) 

in standard volumetric flasks (10 ml). The dilutions 

were scanned in the wavelength range of 200-400 nm. 

The _max of Nebivolol hydrochloride was found at 282 

nm. The linear relationship was observed over the 

range of 10-50 μg/ml. Absorbances were noted at 282 

nm against pH 6.8 phosphate buffer as a blank. A 

calibration graph of the absorbance versus the 

concentration of the drug was plotted and 

represented in figure 1. 

 
 

Fig.1 Calibration curve of Nebivolol hydrochloride in 
pH 6.8 phosphate buffer 

 

Procedure for dosage forms 

For analysis of commercial formulations, twenty 

tablets were taken and powdered. Tablet powder 

equivalent to 10 mg of Nebivolol hydrochloride was 

dissolved in small quantity of methanol into a 100 mL 

volumetric flask and final volume was made up to 100 

ml with pH 6.8 phosphate buffer and sonicated for 30 

minutes. Then the absorbance of the solution (after 

suitable dilution) was measured at 282 nm using 

UV/visible spectrophotometer (Jasco-V630) against 

pH 6.8 phosphate buffer as a blank. The percentage 

drug content was calculated with the help of 

calibration curve (n=3). 

Validation of the proposed method 

The proposed method was validated according to the 

International Conference on Harmonization (ICH) 

guidelines [15-16]. 

Linearity (Calibration curve) 

The developed method validates as per ICH 

guidelines. The plot of absorbance verses 

concentration is shown in figure 1. It can be seen that 

plot is linear in the concentration range of 10-50 

μg/ml with correlation coefficient (r2) of 0.993. 

Precision (repeatability) 

Intraday and interday precision was determined by 

measurement of the absorbance for three times on 

same day and on three different days. The relative 

standard deviation for replicates of sample solution 

was less than 2 % which meet the acceptance criteria 

for established method. The obtained results are 

presented in table 1. 
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Table 1: Precision study for proposed method 
 

Concentration 
(μg/ml) 

Absorbance 
Mean 

Standard 
deviation 

% Relative standard 
deviation 

Intraday precision (n=3) 
10 0.150 0.0030 2 
20 0.312 0.0026 0.83 
30 0.433 0.0031 0.71 

Interday precision (n=3) 
10 0.148 0.0035 2.02 
20 0.312 0.0030 0.96 
30 0.430 0.0042 0.97 

Accuracy (recovery study) 

Recovery studies were carried out by adding a known 

quantity of pure drug to the preanalysed formulations 

and the proposed method was followed. From the 

amount of drug found, percentage recovery was 

calculated as per ICH guidelines. The data were 

presented in table 2. 

Table 2: Recovery study 
 

Sr. No. Label claim, mg/tablet 
Amount of 
standard added, mg 

Total amount 
recovered, mg 

% Recovery 
Standard 
deviation 

% Relative 
standard deviation 

1 5.00 5 9.93 99.3 0.0020 1.34 
2 5.00 10 15.06 100.4 0.0021 0.88 
3 5.00 15 19.73 98.65 0.0020 0.67 

 
LOD and LOQ 

The limit of detection (LOD) and limit of quantification 

(LOQ) of the drug were separately determined based 

on method of the intercept and the average value of 

slope. (i.e. 3.3 for LOD and 10 for LOQ) ratio using the 

following equations designated by International 

Conference on Harmonization (ICH) guideline. 

LOD = 3.3 σ/S                   LOQ = 10 σ /S 

Where, σ = the standard deviation of the response. 

S = slope of the calibration curve. 

 

RESULTS AND DISCUSSION 

Beers law is obeyed over the concentration range of 

10 - 50 μg/ml, using regression analysis the linear 

equation y = 0.015x + 0.008 with a correlation 

coefficient of 0.993. The limit of detection was found 

to be 0.677 μg/mL. The limit of quantification was 

found to be 2.05 μg/mL. The percentage purity of 

Nebivolol hydrochloride in Brand I (NEBICARD), 

Brand II (NEBINEX) was found to be 99 %, 100.2 % 

respectively. Precision was calculated with intra and 

interday variation. Recovery study was performed on 

formulations and % RSD was found. The optical 

parameters such as Beer’s law limit, slope, and 

intercept values were calculated and given in table 3. 

Method was validated for accuracy and precision. The 

accuracy of method was proved by performing 

recovery studies in commercially available 

formulations. The results were given in table 2 and 

shows relative standard deviation of less than 2 % 

was observed for analysis of three replicate samples, 

indicating precision and reproducibility. The 

percentage recovery value indicates that there is no 

interference from the excipients present in the 

formulation. The applicability of the proposed method 

for the assay of Nebivolol hydrochloride in tablet 

formulation was examined by analyzing commercial 

formulations and the results are tabulated in table 4. 

The result obtained were good agreement with the 

label claims of marketed products. The results of 

analysis of the commercial tablets and the recovery 

study of the drug suggested that there is no 

interference from any excipients such as starch, 

lactose, magnesium stearate etc. which are commonly 

present in tablets. 

Table 3: Optical parameters for determination of 
Nebivolol hydrochloride 

 
Sr. No. Parameters Data 

1 λ-Max 282 nm 
2 Beer’s law limit 10 – 50 μg/mL 
3 Regression equation y = 0.015x + 0.008 
4 Correlation coefficient R² = 0.993 
5 Slope 0.015 
6 Intercept 0.008 
7 Limit of detection 7 0.677 μg/mL 
8 Limit of quantification 8 2.05 μg/mL 

 
Table 4: Results of assay 

Formulation 
Label 

claim, 

mg/tablet 

Amount 

found*, 

mg/tablet 

% 

Amount 

found 

% 

C.V. 

Brand I 
(NEBICARD) 

5.00 4.95 99 1.52 

Brand II 
(NEBINEX) 

5.00 5.01 100.2 2.01 

*Mean of three determinations. 
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CONCLUSION 

The simple spectrophotometric method for 

determination of Nebivolol hydrochloride have been 

developed and validated as per ICH guidelines. The 

developed method is found to be sensitive, accurate 

and reproducible and can be used for the routine 

quality control analysis of Nebivolol hydrochloride in 

bulk and pharmaceutical formulations. 

 

ACKNOWLEDGMENT 

The authors are thankful to M/S Cipla 

Pharmaceuticals Ltd., Mumbai, India for providing gift 

sample of Nebivolol hydrochloride. Authors are 

delighted to say thank you to Prof. Dr. R. B. Saudagar, 

Principal and also management of KCT’S R. G. Sapkal 

College of Pharmacy, Anjaneri, Nashik for support and 

providing necessary facilities to carry out the research 

work successfully. 

 

REFERENCES 

1. Judy WMC. Nebivolol: A third-generation _-blocker for 

hypertension. Cli. Therapeutics 2009; 31(3):447-62. 

2. http://www.drug.com/nebivolol:medline plus 

druginformation.html.(15January 2012). 

3. The Merck Index, Thirteenth edition, Merck Res. Lab. 

Division of Merck and Co. Inc, Whitehouse station, New 

Jersey, USA. 2001; 1152, 1767. 

4. Moffat A.C., Osselton M.D., Widdop B. Clarke’s Analysis 

of Drugs and Poisons in pharmaceuticals, body fluids 

and postmortem material. 3rd ed. Pharmaceutical Press, 

London. 2004; 1322-23. 

5. Sweetman SC, Martindale, The complete drug reference. 

34th ed. Pharmaceutical Press, Great Britain, 2005; 650. 

6. Aboul-Enein H.Y., Ali I. HPLC enantiomeric resolution of 

nebivolol on normal and reversed amylose based chiral 

phases. Pharmazie. 2001; 56(3): 214-216. 

7. Bundkirchen A, Brixius K, Bolck B, Nguyen Q, Schwinger 

RH. Beta 1-adrenoceptor selectivity of nebivolol and 

bisoprolol. A comparison of [3H] CGP 12.177 and [125I] 

iodocyanopindolol binding studies. Eur. J. Pharmacol. 

2003; 460(1): 19-26. 

 

8. Kamila M.M., Mondal N, Ghosh L.K., Gupta B.K. A 

validated UV spectrophotometric method for estimation 

of nebivolol hydrochloride in bulk and pharmaceutical 

formulation. Pharmazie. 2007; 62 (7): 486-487. 

9. Shah D.A., Bhatt K.K., Mehta R.S., Baldania S.L. 

Determination of Nebivolol Hydrochloride and 

Hydrochlorothiazide in Tablets by First-Order 

Derivative Spectrophotometry and Liquid 

Chromatography. JAOAC. 2008; 5(91):1075–1082. 

10. Reddy T.S., Devi P.S. Validation of a high-performance 

thin-layer chromatographic method, with densitometric 

detection, for quantitative analysis of Nebivolol 

hydrochloride in tablet formulations. J of Planar Chrom. 

2007; 20:149-152. 

11. Kachhadia P.K., Doshi A.S., Joshi H.S. Development and 

validation of a stability-indicating column high-

performance liquid chromatographic assay method for 

determination of nebivolol in tablet formulation. JAOAC. 

2008; Int 91(3):557–561. 

12. Rajeswari K.R., Sankar G.G., Rao A.L., Raju D.B., Seshagiri 

Rao. RP-HPLC Method for the Estimation of Nebivolol in 

Bulk and Pharmaceutical Dosage Form. Asian. J. Chem. 

2005; 17(2): 1259-1263. 

13. Sahoo M.K., Giri R.K., Barik C.S., Kanungo S.K., Ravi 

Kumar B.V. RP-HPLC Method for the Estimation of 

Nebivolol in Tablet Dosage Form. E-Journal of Chem. 

2009; 6: 915-919. 

14. Ramakrishna N.V., Vishwottam K.N., Koteshwara M., 

Manoj S., Santosh M., Varma D.P. Rapid quantification of 

nebivolol in human plasma by liquid chromatography 

coupled with electrospray ionization tandem mass 

spectrometry. J Pharm. Biomed. Anal. 2005; 39:1006- 

1013. 

15. Q2A: Text on; Validation of Analytical Procedures. In 

International Conference on Harmonization. Federal 

Register. 1995; 60 (40), 11260–11262. 

16. Q2B: Validation of Analytical Procedures: Methodology, 

Availability. In International Conference on 

Harmonization. Federal Register. 1997; 62 (96) 27463–

27467. 

 

 

 

 

How to cite this article: Shinkar Dattatraya Manohar*, 
Dhake  Avinash Sridhar, Setty Chitral Mallikarjuna.; UV 
Spectrophotometric method for the estimation of nebivolol 
HCL in bulk and pharmaceutical formulations;  J. Adv. 
Pharm. Edu. & Res. 2013: 3(3): 244-247. 
 
Source of Support: Nil, Conflict of Interest: Nil 

Shinkar Dattatraya Manohar, et al.: UV Spectrophotometric method for the estimation of nebivolol HCL in bulk 

 247  Journal of Advanced Pharmacy Education & Research Jul-Sept 2013 Vol 3 Issue 3  


