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ABSTRACT 

 

The goal of the study is to create and assess Nebivolol Hydrochloride tablets using the 

solid dispersion technique, as well as to carry out a stability analysis for the formulation that 

has been optimised. Direct compression was used to create twelve separate batches of 

immediate release tablets. To get the ideal formulation and give it immediate release 

properties, several concentrations of super disintegrants were used. The completed tablets' 

post-compression properties, such as friability, hardness, drug content, weight fluctuation, 

and swelling index, were evaluated after pre-compression parameters for the powder mixture 

were examined. Every 30 minutes, an in vitro dissolution study was conducted. 10 ml of 

samples were taken every five minutes at the predetermined intervals. 10 ml of samples were 

taken at the predetermined intervals (every 5 minutes), and their contents were then measured 

for the presence of nebivolol hydrochloride using a UV-Visible spectrophotometer at 282 nm. 

After post-compression evaluation, formulation F2 was put through a stability study to create 

an optimised formulation. All of the physicochemical parameters, including the angle of 

repose (20°12'), Carr's index (16.07), Hausner's ratio (1.14), weight variation, hardness (3.58 

Kg/cm2), friability (0.3%), thickness (2.79 mm), disintegration time (21 sec), dissolution 

(98.5% at 30 minutes), and drug content (99. Analysis using infrared spectroscopy indicated 

that there is no interaction between the pharmacological excipients. Analysis of stability 

studies Results obtained using formulation F2 were satisfactory. Thus, this study 

YMER || ISSN : 0044-0477

VOLUME 24 : ISSUE 04 (Apr) - 2025

http://ymerdigital.com

Page No:808

mailto:msmani1992@gmail.com


demonstrated that the use of a solid dispersion technique and the subsequent formulation of 

Nebivolol Hydrochloride into a tablet can both improve the drug's ability to dissolve. 

 

Keywords: Nebivolol Hydrochloride, Solid Dispersion, Evaluation, In-vitro dissolution 

study, Stability study. 

 

 

INTRODUCTION 

 

Oral route of drug administration is the almost favoured transmit of drug delivery due 

to convenience and easy of ingestion. A solid dosage form is appropriate along with well-

known aid of taking medication. Hence, patient compliance and drug treatment are usually 

more effective with orally administered medications than other routes of administration [1]. 

At least 40% of the new chemical molecules tested are drugs having poor aqueous solubility. 

Many methods are available to improve dissolution rate, solubility characteristics, including 

salt formation, micronization, and addition of solvent or surface-active agents. Solid 

dispersion techniques one of the most promising and extensively Performed approach to 

improve the dissolution rate of insoluble compounds. According to scalability, its change 

over to solid dosage forms such as tablets, capsules, implants, and to taste masking strips are 

some favours afforded by Solid dispersion technique [2] . Nebivolol hydrochloride, 

chemically 1,1’-(bis(6-fluoro-3,4-dihydro-2h-1-benzopyran-2-yl)-2,2’ aminoethanols a 

unique highly effective adrenergic blocker [1] Nebivolol hydrochloride reduces heart rate, 

rate of Myocardial contractility and systemic blood pressure. Blockers are useful prophylactic 

agents in stable and unstable types of anginas. Nebivolol hydrochloride is preferable in 

patients with bronchi spasm, diabetes, peripheral vascular disease, or Raynaud’s phenomenon 

[3]. Immediate release tablets are those which disintegrate rapidly and get dissolved to release 

the medicaments. 

 

The present approach to immediate release drug delivery systems (IRDDS) aims to 

enhance patient compliance by developing an appropriate dosage form for administration. 

Almost 35–50% of the general population, including children and elderly patients, suffer 

from dysphagia, which leads to a high incidence of non-compliance and ineffectiveness.The 

swallowing problems are very common in young individuals because of their poorly 

developed muscular and nervous systems)  [4]. Adult patients with difficulty swallowing 

conventional dosage forms could be struggling with mental illness, have tremors in their 

extremities, be inflexible, be developmentally disabled, have poor dietary habits, experience 

nausea, be travelling, or be placed on a water embargo.The swallowing problems are also 

common in some cases such as motion sickness, sudden episodes of allergic attack or 

coughing and due to the lack of water [5]. The study revealed that solubility of nebivolol was 

enhanced by preparing solid dispersion technique with Poly ethylene glycol ( PEG 6000). 

The characterization of optimized formulation was done by Post compression evaluation of 

tablets. The drug-excipients interaction was investigated by FTIR. Thus, the purpose of the 

current study was to formulate and evaluate the Nebivolol hydrochloride using Solid 

dispersion technique with various excipients. 
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MATERIALS AND METHODS 

 

Nebivolol Hydrochloride Pure drug was generous gift from Zydus Pharma Ltd, 

Hosur, India. Isabgol were obtained from Fourrts India Pvt. Ltd., Tamil Nādu, India. PEG 

6000 and HCl were gifted from Micro Labs Pvt. Ltd., Hosur. Microcrystalline cellulose, 

Sodium alginate, Talc, Aerosol was obtained from Tristar Formulations, Pondicherry. 

Sodium starch glycolate, Cross povidone were obtained from Medo Pharm Pvt.Ltd.  

Aspartame was gifted from Bangalore antibiotics& Biological, Salem. Methanol is obtained 

from Bafna Pharma, Chennai. Immediate release tablets were prepared by Direct 

compression method. Nebivolol was mixed with the required quantities of disintegrants, 

Micro crystalline cellulose (60%), and Aerosol by geometric mixing. The powder blend was 

then lubricated with Talc (2.0%) and mixed for about 3 minutes. Finally, this mixture was 

compressed on a 16-station rotary tablet machine (Cadmach, Ahmedabad, India) using a 6 

mm standard flat-face punches [6,7]. 

 

Characterization of Solid dispersions of Nebivolol Hydrochloride with PEG 6000 

 

Drug content 

 

Around 10mg of drug equivalent of Physical mixture and solid dispersion was 

weighed accurately and transferred to 50ml volumetric flask along with 20 ml methanol and 

sonicated for 15 minutes and volume was made up with methanol. Further dilution from this 

stock solution was carried and the outcomes were assessed using an ultraviolet 

spectrophotometer calibrated at 282 nm. 

 

 Dissolution Studies: 

 

Nebivolol powder, solid dispersion (SD), and physical mixture (PM) dissolution 

examinations were conducted using the USP type II paddle apparatus with 900 ml of 0.1 N 

HCl as the dissolution medium at 37 0.5 °C and a paddle rotation speed of 50 rpm.The SD or 

PM equivalent to 10 mg of Nebivolol hydrochloride was weighed using a Digital balance and 

added into the dissolution medium. At the specified times (every 10 min for 2hours), 10 ml 

samples were withdrawn by using syringe filter (0.45 μm) and then assayed for Nebivolol 

content by measuring the absorbance at 282 nm using a UV-Visible spectrophotometer. Fresh 

medium (10ml), which was pre warmed at 37°C was added to the dissolution medium after 

each sampling to maintain its constant volume throughout the test. 

 

Fourier transform IR spectroscopy: 

 

Fourier-transform infrared (FT-IR) spectra were obtained by using Bruker Alpha 

FTIR. The samples (NEBIVOLOL HYDROCHLORIDE, SD and PM) are formerly grounded 

and blended thoroughly with (KBr) potassium bromide, an infrared transparent matrix, at 1:5 

(Sample/KBr) ratio, respectively. The KBr discs were prepared by compressing the powders 

at a pressure of 5 tons for 5 min in a hydraulic press. 
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Pre-compression Study of Powder Blend  

 

Loss on drying: 

 

Determined by using 1gm of powder by drying in an oven at 100°C to 105°C for 3 

hours. Mixed and accurately weighed the substance to be tested. Tare a glass stopper, shallow 

weighing bottle that has been dried for 30 minutes under the same conditions to be employed 

in the determination. Weighed the empty bottle (W1). Put the sample in bottle, replace the 

cover, and accurately weighed the empty bottle with contents (W2). By gentle, sidewise 

shaking, distributed the sample as evenly as practicable to a depth of about 5 mm. Placed the 

loaded bottle in the drying chamber. Dried the sample at the specified temperature in 

desicator before weighing. Weighed the bottle (W3).The difference between successive 

weights should not be less than 0.3%. 

 

The loss on drying is calculated by the formula: 

 

(W2-W3) 

% LOD = ----------------------------- X 100 

(W2-W1) 

 

Where, 

W1 = Weight of empty weighing bottle 

W2 = Weight of weighing bottle + sample 

W3 = Weight of weighing bottle + dried sample 

 

Bulk Density and Tapped Density: 

 

An accurately weighed quantity of the powder (w) was carefully poured into the graduated 

cylinder and the volume (v0) was measured. Then  the graduated cylinder was closed with lid, 

set into the density determination apparatus (Bulk density apparatus) the density apparatus 

was set for 500 taps and after that, the volume (vf) was measured and continued operation till 

the two consecutive readings were equal. 

 

Method: A quantity of 5 gm of powder weighed and transferred to a measuring cylinder and 

observed the volume occupied by the sample 

 

The bulk density and tapped density were calculated using the following formulas. 

 

Bulk Density     = W/V0 

Tapped Density = W/Vf 

Where, V0= Initial volume, 

Vf = final volume 
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Angle of Repose:  

 

Angle of repose of powder was determined by the funnel method. Accurately weighed 

powder was taken in the funnel. Height of the funnel was attuned in such a way the angle of 

the funnel just touches the apex of the powder. The powder blend was allowed to flow 

through the funnel freely on to the surface. 

 

Method:  

 

The funnel method was employed to determine the angle of repose. The height of the 

funnel has been modified so that the tip barely brushes the top of the mix. A correctly 

weighed blend is allowed to move freely through the funnel on top. The powder cone's height 

and diameter were measured, and the following equation was used to figure out the angle of 

repose. 

 

Diameter of the powder cone was measured, and angle of repose was calculated using the 

following equation.  

 

Ø = Tan -1 h/r 

Where, h = height of file 

 R = radius of the base of the pile 

 Ø = angle of repose 

 

Measurement of Powder Compressibility and Hausner’s ratio 

 

The compressibility Index and Hausner’s ratio are measures of the property of a 

powder to be compressed. As such, they measure the relative importance of inter particulate 

interactions. In a free flowing powder, such interactions are generally less significant, and the 

bulk and tapped densities will be closer in value. For poorly flowing materials, there are 

frequently greater inter particle interactions, and a greater difference between the bulk and 

tapped densities will be observed. These differences are reflected in the compressibility index 

and the Hausner ratio. 

 

The compressibility index and hausner ratio are calculated by measuring the values 

for bulk density (P bulk) and tapped density (P tapped) as follows: 

Compressibility index =        P tapped – P bulk/P tapped 100 

Hausner’s ratio   = P tapped / P bulk 
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Table No:1 Scale of flowability 

 

Compressibility index (%) Flow character Hausner’s Ratio 

≤ 10 Excellent 1.10-1.11 

11-15 Good 1.12-1.18 

16-20 Fair 1.19-1.25 

21-25 Passable 1.26-1.34 

26-31 Poor 1.35-1.45 

32-37 Very poor 1.46-1.59 

>38 Very, very poor >1.60 

 

Preparation of Standard Curve: 

 

The spectrophotometry is the basis of the calibration curve. At 282nm, the highest 

absorption was noted. In the concentration range of 10–50 g/mL, it conformed to Beer's law. 

 

Drug-Excipients Compatibility Study by FTIR 

 

One of the most common techniques in the pharmaceutical industry to determine the 

purity of pharmaceuticals is infrared spectroscopy. Bruker's alpha spectrometer was used to 

record Fourier transform infrared spectra. Pellets of wood were prepared for sampling using 

KBr powder. The scanning field of view was 400-4000 cm. 

 

FORMULATION OF IMMEDIATE RELEASE TABLETS OF NEBIVOLOL 

HYDROCHLORIDE: 

 

The formulation table's proportions were used to create several Nebivolol 

hydrochloride Immediate release tablets. The preliminary materials went via sieve #60. 

Separately weighed before mixing was the nebivolol Solid dispersion. [9, 10].  

 

Table No:2 All formulation prepared according to the following formulation Table 

 

INGREDIENTS                                        Quantity in mg per tablets 

 F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 F11 F12 

1:5 Solid dispersion  

equivalent to 20 mg 

Nebivolol 

120  120  120  120  120  120  120  120  120  120  120  120  
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Microcrystalline Cellulose 60.0  60.0  60.0  60.0  60.

0  

60.0  60.0  60.0  60.0  60.0  60.0  60.

0  

Mannitol 49.0  49.0  49.0  49.0  49.

0  

49.0  49.0  49.0  49.0  49.0  49.0  49.

0  

Isphagol mucilage  9.0  12.0  -  -  -  -  -  -  -  -  -  -  

Isphagol powder    9.0  12.0          

Isphagol husk Powder  -  -  -  -  9.0  12.0  -  -  -  -  -  -  

Cross povidone -  -  -  -  -  -  9.0  12.0      

Starch Glycolate Sodium -  -  -  -  -  -  -  -  9.0  12.0    

Calcium Carboxy Methyl 

Cellulose 

-  -  -  -  -  -  -  -  -  --  9.0  12.

0  

Sodium Stearyl Fumarate  1.0  1.0  1.0  1.0  1.0  1.0  1.0  1.0  1.0  1.0  1.0  1.0  

Talc  2.0  2.0  2.0  2.0  2.0  2.0  2.0  2.0  2.0  2.0  2.0  2.0  

Aerosol 5.0  5.0  5.0  5.0  5.0  5.0  5.0  5.0  5.0  5.0  5.0  5.0  

Aspartame  0.5  0.5  0.5  0.5  0.5  0.5  0.5  0.5  0.5  0.5  0.5  0.5  

Orange flavour 0.50  0.50 0.50  0.50  0.5

0  

0.50  0.50  0.50  0.50  0.50  0.50  0.5

0  

Total weight (mg)  250  250  250  250  250  250  250  250  250  250  250  250  

 

Evaluation of post-compression evaluation of Tablets 

 

Weight Variation Test 

 

The twenty tablets were selected arbitrarily from every formulation and weighed 

independently to check for weight using Shimazu weighing balance. 

 

Uniformity of Thickness 

 

Thickness of tablets was measured by Vernier calliper. 

 

Hardness Test 

 

The hardness of the tablets was determined using Monsanto hardness tester. 
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Friability Test 

 

The friability of tablets was determined by using Roche Friabilator (Electro lab, 

Mumbai, India). It is expressed in percentage. Variability of tablets less than 1% is 

considered acceptable. 

 

Disintegration Time 

 

Six tablets from each formulation's disintegration time have been evaluated using a 

USP disintegration device. Six tablets were used in the disintegration test, which was 

conducted in 900 ml of buffer pH 6.8 at 37 °C. One tablet was placed in each tube, a disc was 

placed on top, and the disintegration time was recorded. 

 

Water Absorption Ratio 

 

Water absorption ratio is a crucial factor when assessing whether or not disintegrants 

would enlarge in the presence of a small amount of water. Weight of the tablet both before 

and after the test. 

 

Formula used is Water absorption = [(A – B)/B] x 100% 

 

ASSAY OF NEBIVOLOL HYDROCHLORIDE TABLETS: 

 

Standard Preparation 

 

Accurately measured 50 mg of nebivolol hydrochloride were added to a 100 ml 

volumetric flask and thoroughly dissolved in methanol. the amount of 0.1 N hydrochloric 

acid created up to 100 ml. Following that, 0.1 N hydrochloric acid was used to dilute 10 ml of 

that solution to 100 ml. After that, 0.1N hydrochloric acid was used to dilute 1 ml of that 

solution to 10 ml. 

 

Sample Preparation 

 

15 tablets were crushed, and 10 mg of Nebivolol hydrochloride were dissolved in 0.1 

N of hydrochloric acid, which was then thoroughly mixed and produced up to a volume of 

100 ml. 10 ml of the filtered solution were diluted to 100 ml. From there, 1 ml was taken and 

diluted to 10 ml. A UV/Visible spectrophotometer was used to detect absorbance at 282 nm. 

 

Dissolution study of prepared tablets: 

 

Dissolution studies were carried out using USP type II (paddle apparatus) at 50 rpm 

0.1 N Hydrochloric acid was used as dissolution medium. Temperature was maintained at 37 

± 0.5 0C. Aliquots of dissolution media were withdrawn at specific time intervals, and it was 

filtered. The same quantity of fresh media was replaced. The filtered solution was used to 
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determine the drug content. The absorbance was measured at 282 nm by UV/Visible 

spectrophotometer. The test was carried out for 30 minutes [13]. 

 

Accelerated Stability Studies 

 

Selected formulation was subjected to stability studies as per ICH guidelines. The following 

conditions were used for stability testing. 400C / 75 % RH analyzed every month for a period 

of three months as per ICH guidelines [14]. 

 

Pre-compression Parameter: 

 

Immediate release tablets of Nebivolol Hydrochloride were prepared by direct 

compression method using Isabgol, Cross Povidone, as natural super disintegrants in different 

concentrations. Twelve formulations were prepared. The powder blend of twelve 

formulations F1 to F12 were evaluated for Bulk density, tapped density, Carr’s index and 

Hausner’s ratio, Angle of repose, which showed the pre compressed blend, has good flow 

property.  

 

RESULTS AND DISCUSSION 

 

Table No: 3 Calibration Data for Formulated NEBIVOLOL HYDROCHLORIDE 

 

Sl. No. Concentration Absorbance 

1 10 0.123 

2 20 0.280 

3  30 0.436 

4 40 0.614 

5 50 0.782 
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Figure No: 1 Standard plot for Nebivolol hydrochloride in 0.1N HCL 

 

Drug-Excipients Compatibility Study by FTIR 

 

The FTIR spectra obtained for the pure API and API – excipient mixture was 

compared and there is no presence or absence of any peaks which indicates there is no 

incompatibility between the API and excipients used. 

 

 
 

Figure No: 2 FTIR Spectra for NEBIVOLOL HYDROCHLORIDE 
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Figure No: 3 FTIR Spectra of NEBIVOLOL HYDROCHLORIDE and Excipient 

Mixture. 

 

Comparative dissolution studies of prepared solid dispersion: 

 

The prepared solid dispersions (different ratio of PEG used) were compared with the 

pure API and physical mixture to evaluate their drug release, and the results were as follows, 

the solid dispersion SD 5 gives maximum release due to the higher concentration of PEG 

when compared with others and is further selected for formulation into a tablet. 

 

Table No: 4 Comparative dissolution studies of prepared solid dispersion 

 

TIME 

(MINS) 

API PM SD1 SD2 SD3 SD4 SD5 

0 0 0 0 0 0 0 0 

10 2.04 3.17 10.09 14.79 13.17 16.34 18.69 

20 3.17 7.12 21.65 22.14 22.36 23.25 22.43 

30 3.69 11.25 36.24 29.36 32.54 28.36 29.37 

40 4.54 13.25 39.54 33.25 36.22 31.25 38.15 

50 9.73 16.32 41.25 38.64 39.35 36.25 50.36 

60 12.31 20.21 46.25 44.52 44.32 41.89 61.63 

70 16.43 26.89 49.85 55.41 49.65 45.69 68.27 

80 19.89 30.25 51.25 61.23 51.32 49.58 72.54 

90 21.09 33.26 55.87 66.84 54.36 51.69 85.69 

100 23.17 39.36 61.98 72.65 66.52 67.35 91.34 

110 26.47 41.89 71.56 79.59 78.98 75.98 96.91 

YMER || ISSN : 0044-0477

VOLUME 24 : ISSUE 04 (Apr) - 2025

http://ymerdigital.com

Page No:818



120 30.09 43.4 73.7 81.85 82.05 87.65 98.5 

 

 
 

Table No: 5 Evaluation of Pre-compression Parameters 

 

 

Post-compression Parameter 

 

The tablets obtained had drug contents in the range of 98.2 to 99.9 %. This is within 

the acceptable limit. The hardness of tablets was found in the range of 3.0 to 3.9 

kg/cm2.Friability was found to be below 1%, which indicates good mechanical strength of the 

tablets. The disintegration time (DT) for the formulation prepared was within 35 seconds. 

Among 12 different formulations F2 was showing promising results as the Disintegration 

within 21 seconds. 

 

Table No: 6 Evaluation of Pre-compression Parameter of Nebivolol Hydrochloride 

granules 
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COMPARED DISSOLUTION STUDIES OF PREPARED SOLID DISPERSION

API PM SD1 SD2 SD3 SD4 SD5

Parameters F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 F11 F12 

Bulk density  0.560  0.572 0.510  0.515 0.520 0.538 0.527 0.550  0.576 0.556 0.536 0.520  

Tapped Density  0.657 0.650  0.656 0.670  0.653  0.650  0.660  0.650  0.654  0.655  0.653  0.657 

%Compressibility  16.36  16.07  22.64  21.15  20.75  20.37  17.64  16.66  17.39  18.18  18.86  I7.64  

Hausner’s  Ratio  1.195  1.14  1.29  1.26  1.26  1.25  1.21  1.40  1.14  1.22  1.33  1.21  
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Sr.  

No  

Para 

meter  

                                                            Formulation Code  

F

1  

F2  F3  F4  F5  F6  F7  F8  F9  F10  F11  F12  

1  Weight 

Variation 

Test  

 

23

1.

3

±

2.

0 

 

233.

6± 

0.17 

 

242.

1±0.

10 

 

253.

7±0.

13 

 

236.

2±0.

11 

 

242.

3±0.

11 

 

244.

3±0.

13 

 

264.3±

0.17 

 

254.3

±0.13 

 

246.7

±0.16 

 

266.5

±0.18 

 

236.

3±0.

18 

2 % 

Friability  

0.

36  

0.30  0.31  0.40  0.38  0.30  0.33  0.31  0.34  0.42  0.35  0.33  

3 Thickness 

(mm)  

2.

78

±  

0.

03  

2.79

±  

0.02  

2.65

±  

0.04  

2.60

±  

0.03  

2.71

±  

0.04  

2.71

±  

0.03  

2.72

±  

0.01  

2.78±  

0.05  

2.74±  

0.03  

2.73±  

0.04  

2.71±  

0.03  

2.65

±  

0.04  

4 Hardness 

(Kg / 

cm
2
)  

3.

54  

±

0.

12  

3.58  

±0.1

3  

3.98  

±0.2

1  

3.46  

±0.1

7  

3.18  

±0.1

5  

3.06  

±0.1

7  

3.24  

±0.2  

3.26  

±0.23  

3.03  

±0.19  

3.38  

±0.17  

3.14  

±0.21  

3.08  

±0.1

9  

5 Disintegr

ation  

Time(sec)  

23

.3

3  

±

2.

1  

21.0

0  

±1.5  

27.3

3  

±2.3  

23.6

6  

±2.0  

25.6

6  

±2.5  

26.0

0  

±3.0  

26.0

0  

±2.5  

24.66  

±2.1  

28.00  

±2.2  

26.66  

±3.1  

34.66  

±2.1  

34.6

6  

±2.2  

6 Wetting 

time  

(sec)  

50

.6

6  

±

1.

9  

47.6

6  

±1.5  

63.0

0  

±2.3  

66.3

3  

±2.2  

63.3

3  

±2.0  

57.6

7  

±2.1  

54.3

3  

±1.9  

52.66  

±2.3  

52.00  

±2.2  

53.33  

±2.7  

65.33  

±2.6  

63.0

0  

±2.3  

7 Uniformit

y of  

Dispersio

n  

Pa

ss  

Pass  Pass  Pass  Pass  Pass  Pass  Pass  Pass  Pass  Pass  Pass  

8 Water 

absorptio

n ratio(%)  

65

.4

1  

65.3

8  

73.8

7  

74.0

1  

66.0

2  

67.3

7  

65.3

2  

65.31  66.17  66.98  74.12  73.6

5  
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9 Assay(%)  99

.2  

99.8  98.6  98.4  98.2  98.7  98.6  99.7  99.8  99.9  99.9  98.4  

 

Dissolution study of Nebivolol hydrochloride tablets: 

 

In-vitro drug release studies were performed for all formulations. The results are 

accordingly tabulated. The percentage drug release for the formulation F2 was found to be 

98.5 % respectively at the end of 30 minutes. Formulation F2 prepared with Isabgol mucilage 

was found to be the optimized formulation. The optimized formulation F2 was selected for 

accelerated stability studies and the tablets possessed the same parameters even after the 

stressed condition, indicating good stability properties of formulation, and results of 

optimized batch were displayed. 

 

Table No 7: In-vitro drug release of all formulations 

 

TIME F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 F11 F12 

0 0 0 0 0 0 0 0 0 0 0 0 0 

5 78.47 78.75 79.84 80.39 81.49 84.78 82.59 80.39 83.21 83.84 84.21 84.91 

10 80.94 81.49 82.04 82.31 84.51 86.7 85.06 82.16 86.16 85.16 86.21 87.24 

15 84.78 84.51 85.06 85.88 86.15 89.17 87.25 85.43 88.57 89.57 89.37 90.17 

20 89.17 90 90.54 91.92 90.99 93.29 90.54 89.1 92.73 92.93 93.53 93.73 

25 93.84 94.39 94.93 94.39 94.11 95.4 95.76 94.12 94.41 94.47 94.01 95.61 

30 97.95 98.5 97.78 96.23 96.05 96.98 96.85 96.68 95.63 97.34 96.45 96.59 

 

 
  

Accelerated Stability Studies at 40°C/75%RH 

 

Based on the Post compression evaluation and in-vitro drug release studies, 

Formulation (F2) was selected as ideal, and was subjected to accelerated stability study as per 

ICH guidelines and then evaluated and the results obtained were tabulated as follows 
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Table No: 8 Accelerated Stability Studies at 40°C/75%RH 

 

Sl. 

No. 

Parameter Initial 30 days 60 days 90 days 

1. % Friability 0.274 0.271 0.270 0.273 

2. Hardness (Kg/cm2) 3.0 2.7 3.1 3.2 

3. Drug Content (%) 100.01 99.13 98.51 98.21 

4. In-vitro Disintegration Time (Sec) 21 24 25 29 

 

CONCLUSION 

 

From the above results, it can be concluded that by Formulating as a solid dispersion 

and subsequent formulation as immediate release tablets, enhances the dissolution of 

Nebivolol hydrochloride which may lead to improved bioavailability and effective therapy. 

Based on the in-vitro dissolution studies, formulation F2was found to be promising and 

showed a disintegration time of 21 sec. It can be concluded that immediate release tablets of 

Nebivolol Hydrochloride with enhanced dissolution can be successfully formulated by 

employing the direct compression method with the help of solid dispersion techniques. 

 

ACKNOWLEDGMENT: 

 

Authors are grateful to Department of Pharmaceutics, Sri Shanmugha College of 

Pharmacy, Sankari, Salem, Tamil Nadu, India.  

 

CONFLICTS OF INTEREST: Nil 

 

REFERENCES 

 

1. Patel V, Lalani R, Bardoliwala D, Ghosh S, Misra A. Lipid-Based Oral Formulation 

Strategies for Lipophilic Drugs. AAPS PharmSci.Tech. 2018;19(8):3609-3630. doi: 

10.1208/s12249-018-1188-8. 

2. Huang BB, Liu DX, Liu K, . Application of Solid Dispersion Technique to Improve 

Solubility and Sustain Release of Emamectin Benzoate. Molecules. 2019;24(23):4315-19. 

doi: 10.3390/molecules 24234315.  

3. Seleme VB, Marques GL, Mendes AEM, Rotta I, Pereira M, Junior EL, Cunha CLP. 

Nebivolol for the Treatment of Essential Systemic Arterial Hypertension: A Systematic 

Review and Meta-Analysis. Am J Cardiovasc Drugs. 2021;21(2):165-180. doi: 

10.1007/s40256-020-00422-0.  

4. Leahy LG. From Immediate Release to Long Acting Drug Delivery Systems: What Do 

They Mean and Why Do They Matter? J Psychosocial Nurse Mental Health Serv. 

2017;55(5):19-23. doi: 10.3928/02793695-20170420-02.  

5. Abrami M, Golob S, Pontelli F, Chiarappa G, Grassi G, Perissutti B, Voinovich D, Halib 

N, Murena L, Milcovich G, Grassi M. Antibacterial drug release from a biphasic gel system: 

YMER || ISSN : 0044-0477

VOLUME 24 : ISSUE 04 (Apr) - 2025

http://ymerdigital.com

Page No:822



Mathematical modelling. Int J Pharm. 2019;25(559):373-381. doi: 

10.1016/j.ijpharm.2019.01.055.  

6. Elsherif NI, Al-Mahallawi AM, Abdelkhalek AA, Shamma RN. Investigation of the 

Potential of Nebivolol Hydrochloride-Loaded Chitosomal Systems for Tissue Regeneration: 

In Vitro Characterization and In Vivo Assessment. Pharmaceutics. 2021;13(5):700. doi: 

10.3390/pharmaceutics13050700.  

7. Shah, Harsh, Vidip, Butani, Shital, Parikh, Tejal. Dissolution improvement of nebivolol 

hydrochloride using solid dispersion adsorbate technique. Asian Journal of Pharmaceutics. 

2015;9:49-55. 10.4103/0973-8398.150039. 

8. Nair AB, Shah J, Aljaeid BM, Al-Dhubiab BE, Jacob S. Gellan Gum-Based Hydrogel for 

the Transdermal Delivery of Nebivolol: Optimization and Evaluation. Polymers (Basel). 

2019;11(10):1699. doi: 10.3390/polym11101699.  

9. Raj AL and Kumar YS. “Preparation and evaluation of solid dispersion of nebivolol using 

solvent evaporation METHOD”. International Journal of Pharmaceutical Sciences and Drug 

Research.2018;10(4):322-28, doi:10.25004/IJPSDR.2018.100418. 

10. Shaikh SA, Shaikh SS, Shahi SR, Shookur MA, Reddy LK, PadalkarAN.Formulation and 

evaluation of s-(-)-amlodipine besylate and nebivolol hydrochloride tablets. J Adv Pharm 

Techno Res. 2010;1(2):199-206.  

11. Ryakala H, Dinesh Mohan S, Ramesh A, Gupta VR. Formulation and in vitro evaluation 

of bilayer tablets of nebivolol hydrochloride and Nate glinide for the treatment of diabetes 

and hypertension. J Drug Deliv. 2015;2015:827-859. doi:10.1155/2015/827859 

12. Hanif M, Khan HU, Afzal S. Sustained release biodegradable solid lipid microparticles: 

Formulation, evaluation and statistical optimization by response surface methodology. Acta 

Pharm. 2017;67(4):441-461. doi:10.1515/acph-2017-0034 

13. Elsherif NI, Al-Mahallawi AM, Abdelkhalek AA, Shamma RN. Investigation of the 

Potential of Nebivolol Hydrochloride-Loaded Chitosomal Systems for Tissue Regeneration: 

In Vitro Characterization and In Vivo Assessment. Pharmaceutics. 2021;13(5):700-03. 

doi:10.3390/pharmaceutics13050700 

14. Shirsand SB, Sarasija S, Swamy PV, Para MS and Nagendra KD: Formulation design of 

fast disintegrating tablets using disintegrants blends. Indian Journal of Pharmaceutical 

Sciences. 2010;72(1):130-33.doi:10.4103/0250-474X.62244.  

16. Dr. Kokate C. K Practical Pharmacognosy evaluation of crude drugs 126- 127. 

 

17. Dr. Seth A. K Systematic Approach to practical pharmaceutics Vikas & co Delhi 216 – 

253. 

18. El-Arini S.K, Class S .D ;Evaluation of disintegration testing of different immediate 

Dissolving Tablets using texture analyzer, Pharmaceutical development Technology, 2002;7 

(3) :361 - 371. 

19. Fausett H , Gayser C.J ,Dash A . K , Evaluation of quick disintegrating calcium 

Carbonate tablets ; AAPS Pharmaceutical science Technology, 2000:1(3):E 20. 

20. Fenyvest E, Antal B, Zsadon B, Szejtli J.; nebivolol polymer, a new tablet Disintegrating 

agent, Pharmazie, 1984 ; 39 (7): 473 – 475. 

YMER || ISSN : 0044-0477

VOLUME 24 : ISSUE 04 (Apr) - 2025

http://ymerdigital.com

Page No:823



21. Ferrero C, Mufioz N, Velasco M.V ; Disintegrating efficiency of Crosscarmelos sodium 

carboxy methyl cellulose in a direct compression formulation, International Journal of 

Pharmaceutics, 1997:47 : 11- 21. 

22. Franz R. M ,Brownie J.E and Lewiz A . R . ; Experimental design ,modeling and 

Optimization strategies for product and process development : In Liberman, H.A Riger M.M 

Banker, Phamaceutical dosage form : Disperse systems (Vol. 1), Marcel Dekkar N. Y 1988 : 

427 - 519. 

23. Friend D.R ; Polyacrylate resin microcapsules for taste masking of antibiotics, Journal of 

Microencapsulation, 1992 ; 9(4) : 469-480. 

24. Funasaki N ,Uratsuji I, Okuno T, Hirota S,Masking mechanism of bitter taste of drug 

studied with ion selective electrode, Chemical and Pharmaceutical Bulletin (Tokyo), 2006 ; 

54 (8) : 1155 – 1161. 

25. https://en.wikipedia.org/wiki/Nebivolol 

26. Iman saad Ahmed, Mona Hassan Aboul - Einien, “Invitro and in vivo evaluation of Fast-

disintegrating lyophilized dry emulsion tablet containing nebivolol”, European Journal of 

Pharmaceutical Sciences 32,(2007)58- 68. 

27. Ishikawa T ,Mukai B ,Sriraishi S ,Fuji M, ; Preparation of Rapidly disintegrating tablets 

using new types of Microcrystalline cellulose (PH-M series) and low substituted Hydroxy 

Propyl Cellulose or spherical sugar granules by direct compression method. 

28. Ishikawa T, Watanable Y, Utoguchi N, Matusumoto M; Preparation and evaluation of 

Rapidly disintegrating tablets in saliva containing bitter taste masked granules by direct 

compression method, Chemical and Pharmaceutical Bulletin (Tokyo );1999;47 (10): 1451 – 

1454 . 

29. 9. Ito A, Sugihara M,;Development of oral dosage form for elderly patients : use of Agar 

base of Rapidly disintegrating oral tablets, Chemical and Pharmaceutical Bulletin, 1996; 44 

(11) : 2132-2136 . 

30. Jain N.K , Sharma S.N A Text book of professional pharmacy 4th edition Vallabh 

Prakashan ,Delhi , Vol.1 , 1- 46 . 

31. Jinichi Fukami, Yasuo Yoshihashi , Etsuo Yonemochi , ‘‘Evaluation of rapidly 

disintegrating tablets containing Glycine and Carboxy Methyl Cellulose’’, Science Direct 

International Journal of Pharmaceutics, 310 (2006) 101 – 109. 

32. Keny R. V and Naik A Taste Masked Rapid Oro-Disintegrating Tablets of Cetirizine 

Hydrocloride, Indian Drugs 48(01) January 2011. 

33. Kotteril J.V ,Massei G, Cowan D.P ;Masking the bitter taste of conditioned taste 

Levamisole using ion exchange resin ,for practical application in wild life management, Pet 

management Sciences, 2006, : 62(2) : 120-125. 

34. Kuchekar B. S, Bandan A.C ,Mahajan H.S ;Fast Dissolving Drug Delivery Systems : An 

Up date, Pharma Times, 2003, 35 : 7-9. 

35. Liberman, Lachman and Schwartz, pharmaceutical dosage forms : Tablets 4th edition, 

Varghese publication, Delhi Vol.1 100 – 150. 

36. Mahajan H. S, Badhan A.C , Kuchekar B.S ,Badhan A.C ; Mouth Dissolving Tablets of 

Sumatriptan succinate, International Journal of Pharmaceutical Sciences, 2004: 66(2) : 238-

240. 

37. Manuchair Ebadi CRG Desk Reference 395 – 710. 

YMER || ISSN : 0044-0477

VOLUME 24 : ISSUE 04 (Apr) - 2025

http://ymerdigital.com

Page No:824

https://en.wikipedia.org/wiki/Nebivolol


38. Masharu R.C, Suthariya V.B , Sankalia M. G and Parikh P.P, Development and 

evaluation of Fast Dissolving Film of Salbutamol sulfate, Drug Development and Industrial 

Pharmacy, 2005 : 1 : 25 - 34. 

39. Mishra D.N, Bindal M, Singh S. K; Spray dried excipient base: A novel technique, For 

the formulation of Orally Disintegrating Tablets, Chemical and Pharmaceutical Bulletin 

(Tokyo), 2006 ; 54 , (1) : 99 – 102. 

40. Mital B.M. A Textbook of Pharmaceutical Formulation , Vallabh Prakashan , Delhi ,vol 

.1 14-38 

41. Mohan A. ,Gosh S.K, “Fast Dissolving Tablets, past, present and future”, Indian Drugs 47 

(6), June – 2010 , 5 – 11. 

42. Morita Y, Tsushima Y, Yasui M, Termoz R, Ajoika J, Takayama K. ;Evaluation of the 

disintegration time of Rapidly disintegrating tablets via novel method utilizing a CCD 

Camera, Chemical and Pharmaceutical Bulletin, 2002 ; 50 ( 9 ) : 1181 -1186. 

43. N K Jain and S.N. Sharma A Textbook of Professional Pharmacy 4 th edition Vallabh 

Prakashan Delhi, vol.1,1-155. 

44. Nandgude T. D, Saifee Maria, Bhaise K. S, “Formulation and evaluation of Fast 

Disintegrating Tablets of Diphen hydramine tannate”, Asian Journal of Pharmaceutics, Vol.1, 

Oct-Dec-2006, 41-45. 

45. P.L. Starokadomsky, I. Ya Dubey, “New absorption promoter for buccal delivery : 

preparation and characterization of Lysalbinic acid”, Science Direct International Journal of 

Pharmaceutics 308 (2006) 149-154. 

46. Perissutti B , Rubessa F ,Monegini M ,Voinovich D. ; Formulation design of 

Carbamazepine Fast release tablets prepared by melt granulation technique, International 

Journal of Pharmaceutics, 2003, 256: 53- 63. 

47. Prapasri Sinswath, Robert O.William, Mugul J. Yacaman, “Stabilizer choice for rapid 

dissolving high potency Itraconazole particles formed by evaporative precipitation in to 

aqueous solution”, Science Direct International Journal of Pharmaceutics 302 (2005) 113 – 

124. 

48. Satoskar R. S, Bhandarkar S. D, Nirmala N Rege Pharmacology and 

Pharmacotherapeutics 19th edition 2005 publisher popular prakashan P.Lt Mumbai 159 – 

181. 

49. Seong H.J, Yourong F ,Kinam P, Frosta ; a new technology for making fast melting 

tablets, Expert opinion on drug delivery, 2005; 2(6) ;1107 – 1116. 

50. Shailesh Sharma, Sudhir Bharatwaj and G.D Gupta, “immediate release Tablets of 

Promethazine thiolate by using natural super disintegrants”, Research Journal of 

Pharmaceutics and Technology 1 (3 ) : July-Sep. – 2008 .218 - 220. 

51. Shibata Y, Yamoto Y, Fuji M, Kondo M, Watanabe Y., A novel method for predicting 

the disintegration time in the immediate release tablets by compaction analysis Using Tab 

All, Chemical and Pharmaceutical Bulletin, 2004 ; 52 (11): 1394 – 1395. 

52. Shimizu T ,Sugaya A ,Nakano Y ,Izutuzu D, Mzukami Y .; Formulation study for 

Lansoprazole fast disintegrating tablets, Chemical and Pharmaceutical Bulletin, 2003; 51 

(10): 1121 -1127. 

YMER || ISSN : 0044-0477

VOLUME 24 : ISSUE 04 (Apr) - 2025

http://ymerdigital.com

Page No:825



53. Shortriya S. N, Patwardhan S. K., Pandit A. P, Khandelwal A. P., More K. S and Jain K. 

S Study Of Disintegration Properties of Mucilage From Linum Usitatissimum In The 

Formulation Of Dispersible Tablet Indian Drugs 47(8) August 2010 35 – 42. 

54. Shrikant P Beloshe, Dhanyakumar D Chougule, Rohit R Shah, Effect Of Method Of 

Preparation On Pioglitazone HCL – nebivolol Inclusion Complexes, Asian Journal of 

Pharmaceutics – April – June 2010. 

55. Shriwaikar A.A, Ramesh A,; Fast disintegrating Tablets of nebivolol by dry granulation 

method , International Journal of Pharmaceutical Sciences, 2004 ; 66 (4) : 422 -426. 

56. Shu T, Suzuki H ,Hironaka K, Ito K ; Studies on rapidly disintegrating tablets in the oral 

Cavity using co-ground mixture of Mannitol with Cross povidone, Chemical and 

Pharmaceutical Bulletin, 2002 ;50(2): 193 – 198. 

57. Srirai Y, Sogo Kojima K, Fujioka H, Nakamura Y ; A novel fine granule system For 

masking bitter taste, Biologic Pharmaceutical Bulletin, Feb. – 1993;16 (2) :172 -177 

. 

YMER || ISSN : 0044-0477

VOLUME 24 : ISSUE 04 (Apr) - 2025

http://ymerdigital.com

Page No:826


