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1. INTRODUCTION 
 

An oral dosage form is the physical form of a dose of a 

chemical compound used as a drug or medication 

intended for administration or consumption by oral route. 

Common oral dosage forms are tablets or capsules. 

Tablets are solid preparations each containing a single 

dose of one or more active substances with or without 

excipients usually obtained by compressing uniform 

volumes of particles.
[1]

 

 

Tablets are defined as solid preparations each containing 

a single dose of one or more active ingredients and 

obtained by compressing uniform volumes of particles. 

They are intended for oral administration, some are 

swallowed whole, some after being chewed. Some are 

dissolved or dispersed in water before being 

administered and some are retained in the mouth, where 

the active ingredient “liberated”.
[2]

 

 

Tablets are used mainly for systemic drug delivery but 

also for local drug action. For systemic use drug must be 

released from tablet that is dissolved in the fluids of 

mouth, stomach and intestine and then absorbed into 

systemic circulation by which it reaches its site of 

action.
[3]

 

 

Tablets remain popular as a dosage form because of the 

advantages, afforded both to the manufacturer [e.g. 

simplicity and economy of preparation, stability and 

convenience in packing, shipping and dispensing] and 

the patient [e.g. accuracy of dosage, compactness, 

portability, blandness of taste and ease of 

administration].
[4]

 

 

Heart failure is a growing problem with an increasing 

number of affected people and with an increasing burden 

on society. Much has been done to improve survival in 

patients with heart failure. The failing human heart has 

an increased adrenergic drive, which mediates its adverse 

effect through beta1- and possibly beta2- and alpha1-

adrenergic receptors. This was the rationale for 

introducing beta-blockers in the treatment of chronic 

heart failure. Beta1-receptors are down-regulated in the 

failing heart; the beta2-receptors are un-changed and the 

alpha1-receptors are increased. In patients with heart 

failure it was found that 50% of the adrenergic receptors 
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ABSTRACT 
 

Introduction: Immediate Release Tablets are those tablets which are designed to disintegrate and release their 

medication with no special rate controlling features, such as special coatings and other techniques. Recently 

immediate release tablets have started gaining popularity and acceptance as a drug delivery system, mainly because 

of their quick onset of action easy administration, economical and better patient compliance. Methodology: In 

present research work the immediate release tablets of Carvedilol were prepared using natural or synthetic 

superdisintegrantsby wet granulation method. At s initial stage preformulation studies were carried out to check 

physicochemical properties of the drug and compatibility with excipients. Nine formulations were prepared and 

evaluated for minimum possible disintegrating time to optimize the best formulation.First three there of them 

contains synthetic disintegrant i.e. Crospovidone, another three contain natural superdisintegrants, and for last three 

contain Sodium starch glycolate. All were evaluated at pre and post compression phases also. All the batches, then 

further evaluated for hardness, thickness, weight variation, drug content uniformity, In vitro disintegration time 

andIn vitro release studies. Results and Conclusion: All the prepared formulations show significant result 

obtained by Pharmacopoeial quality control test. On the basis of disintegration test observations F3 and F6 

formulation were found to be best among all batches. 
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in the heart were beta1-receptors and the rest were beta2- 

and alpha1-receptors. 

 

Most of the myocardial damage observed in heart failure 

appears to be beta1mediated with both pathological 

hypertrophy as well as apoptosis being mediated via the 

beta1-receptor. Much myocardial damage in the failing 

human heart is mediated by norepinephrine (NE). The 

relative potency of NE for beta1-, beta2-, and alpha1-

receptors is 20:1:2. Norepinephrine is released from 

presynaptic stores and stimulates beta1-receptors 

preferentially.Carvedilol is a drug which act on alpha as 

well as on beta.
[5]

 

 

Carvedilol, is a beta blocker used for treating mild to 

severe congestive heart failure (CHF), left ventricular 

dysfunction (LVD) following heart attack in people who 

are otherwise stable, and for treating high blood pressure. 

Beta blockers block the beta receptors on heart muscle 

and other cells, making them more relaxed and less 

responsive to stress hormones. Carvedilol also blocks 

alpha receptors, which are found on blood vessels, and 

relaxes the blood vessels, dilating them, which lowers 

blood pressure and vascular resistance. It is a non-

selective beta blocker and belongs to the third generation 

of beta blockers.
[6,7]

 

 

In the present research immediate release tablets of 

carvedilol were prepared by using natural 

superdisintegrant and synthetic disintegrantsthat 

facilitate disintegration and disaggregation are usually 

included in immediate release solid dosage forms.  

 

2. MATERIAL AND METHOD 
 

Carvedilol was obtained as a complimentary sample by 

Alkempvt. Ltd. Baddi India. Microcrystalline cellulose 

102, Cross povidone, Talc, Sodium starch glycolate, 

Aerosil and magnesium stearate was received from 

Acme Pvt. Ltd.Baddi India. Fenugreek seed mucilage 

was buying from Local Market, Kala Amb.  

 

2.1 Method 

Immediate Release tablets containing 6.25mg of 

Carvedilol were prepared with a total tablet weight of 

150mg. By conducting the through literature survey, the 

excipients were selected and an attempt was made to 

produce Immediate Release tablets.  

 

2.1.1Formulations of Different Batches (F1-F9) (Table 1) 

Table 1: Formula of Different Batches F1-F9. 
 

Ingredients (mg)  F1  F2  F3  F4  F5  F6  F7  F8  F9  

Carvedilol 6.25  6.25  6.25  6.25  6.25  6.25  6.25  6.25  6.25  

Crospovidone 3  5  7.5  - -  - - - - 

Fenugreek seeds mucilage  - - - 3  5  7.5  -  - -  

SSG (Sodium starch glycolate) - -  - - - -  3  5  7.5  

MCC 102  qs qs qs qs qs qs qs qs qs 

Magnesium stearate  2.25  2.25  2.25  2.25  2.25  2.25  2.25  2.25  2.25  

Aerosil 1.5  1.5  1.5  1.5  1.5  1.5  1.5  1.5  1.5  

 

The immediate release tablets of carvidilol were prepared 

by wet granulation method by using were different 

batches of various superdisintegrants and other 

ingredients in varying concentrations as shown in Table 

1. According to that F1, F2, F3 (with Crospovidone-3%, 

5%, 7.5%), F4, F5, F6 (with Fenugreek seeds mucilage-

3%, 5%, 7.5%), F7, F8, F9 (with Sodium starch 

glycollate-3%, 5%, 7.5%) were formulated. Micro 

crystalline cellulose was used as a binder. The wet mass 

wasgranulated using sieve no. 12 and the granules 

formed were dried in a dryer at 40⁰C for 30 minutes. The 

prepared granules were further blended with remaining 

quantity of superdisintegrants. At last purified talc and 

magnesium stearate were added and compressed into 

tablets.
[8]

 

 

3. Preformulation studies 

The major purpose of pre-formulation is rationale 

development of safe and effective dosage form. It is the 

process of optimizing the delivery of drug through 

determination of physico-chemical properties of 

compound that could affect the presentation and 

development of an efficient dosage form. Various pre-

formulation studies were carried out. 

 

3.1 Organoleptic evaluation of Pure drug
[9]

  

Organoleptic characters like colour, odour, and taste of 

drug were observed and recorded using descriptive 

terminology. 

 

3.2 FT-IR Studies.
[10,11,12]

  

The IR absorption spectra of the Carvedilol drug and 

with different superdisintegrants, natural gums and 

excipients were taken in the range of 4000-450 cm
-1

 

using KBr disc method, 1-2 mg of the substance to be 

examined was triturated with 300-400 mg, specified 

quantity, of finely powdered and dried potassium 

bromide. These quantities are usually sufficient to give a 

disc of 10-15mm diameter and pellet of suitable intensity 

by a hydraulic press. The scans were evaluated for 

presence of principle peaks of drug, shifting and masking 

of drug peaks due to the presence of super disintegrant 

and excipients. 
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3.3 Angle of repose  

A funnel with 10 mm inner diameter of stem was fixed at 

a height of 2 cm. over the platform. About 10 gm of 

sample was slowly passed along the wall of the funnel 

till the tip of the pile formed and touches the steam of the 

funnel. A rough circle was drawn around the pile base 

and the radius of the powder cone was measured.  

tan θ = h/r 

 

3.4 Bulk density and tapped density.
[13]

  

Apparent Bulk density (gm/ml) of the drug was 

determined by pouring (pre sieved 40-mesh) gently 25 

gm of sample through a glass funnel into a 100 ml 

graduated cylinder. Then after pouring the powder bed 

was made uniform without disturbing. Then the volume 

was measured directly from the graduation marks on the 

cylinder as ml. The volume measure was called as the 

bulk volume and the bulk density was calculated by 

following formula.  

 

Bulk density= Mass of a powder/Bulk volume 

 

Tapped density the drug was determined by pouring 

gently 25 gm of sample through a glass funnel into a 100 

ml graduated cylinder. The cylinder was tapped from 

height of 2 inches until a constant volume was obtained. 

In USP Tap Density Tester, Tap density is measured in 

500taps, 750 taps & 1250taps with drop/time-(299-302). 

Volume occupied by the sample after tapping were 

recorded and tapped density was calculated. 

Tapped density= Fluff Density-Tapped density/Tapped 

density×100 

 

3.5 Measurement of Powder Compressibility (Carr’s 

compressibility index)  

Compressibility is the ability of powder to decrease in 

volume under pressure. Compressibility is a measure that 

is obtained from density determinations. It is also one of 

the simple methods to evaluate flow property of powder 

by comparing the bulk density and tapped density. High 

density powders tend to possess free flowing properties. 

A useful empirical guide is given by the Carr’s index or 

compressibility index calculated from bulk density and 

tapped density. 

 

3.6 Hausner ratio
[14]

 
Hausner’s ratio provides an indication of the degree of 

densification which could result from vibration of the 

feed hopper. A lower value of indicates better flow and 

vice versa.  

Hausner ratio = tapped density-fluff density/tapped 

density 

 

4. Evaluation parameters of tablets.
[15-18]

 

4.1. Organoleptic properties 
Organoleptic properties such as taste, colour, odour, 

were evaluated. Ten tablets from each batch were 

randomly selected and tested for taste, colour, odour and 

physical appearance. 

 

4.2. Uniformity of Thickness  

The thickness of individual tablets of 6 numbers were 

measured with verniercallipers, it permits accurate 

measurements and provides information of the variation 

between tablets. Tablet thickness should be controlled 

within ± 5% variation of standard value.  

 

4.3. Hardness  

The tablet hardness of different formulations was 

measured using the Monsanto hardness tester for 6 

tablets. The tester consists of a barrel containing a 

compressible spring held between two plungers. The 

lower plunger was placed in contact with the tablet, and a 

zero was taken. The upper plunger was then forced 

against the spring by turning a threaded bolt until the 

tablet fractures. As the spring is compressed, a pointer 

rides along a gauge on the barrel to indicate the force. 

The force of fracture is recorded and the zero-force 

reading is deducted from it. Generally, a minimum 

hardness of 5 - 7 kg/cm
2
is considered acceptable for 

uncoated tablets.  

 

4.4. Weight Variation Test  

Twenty tablets from each batch were weighed with 

electronic digital balance and average weight was 

determined. Then individual tablets were weighted and 

individual weight was compared with the average 

weight. The percentage deviation was calculated and 

checked for weight variation. Standard deviation was 

calculated. Using this procedure weight variation range 

of all the batches were determined and recorded. 

 

4.5. Friability  

The friability of tablets was determined by using Roche 

Friabilator. It is expressed in percentage (%). Thirty-

three tablets (6.600gms.) were initially weighed (Initial) 

and transferred into friabilator. The friabilator was 

operated at 25 rpm for 4 minutes or run up to 100 

revolutions. The tablets were weighed again (final). The 

percentage friability was then calculated by,  

 

%𝐅𝐫𝐢𝐚𝐛𝐢𝐥𝐢𝐭𝐲=𝐋𝐨𝐬𝐬𝐢𝐧𝐰𝐞𝐢𝐠𝐡𝐭/ 𝐈𝐧𝐢𝐭𝐢𝐚𝐥𝐰𝐞𝐢𝐠𝐡𝐭×𝟏𝟎𝟎 

 

4.6. In vitro Disintegration time
[19]

  

The process of breakdown of a tablet into smaller 

particles is called as disintegration. The in-vitro 

disintegration time of a tablet was determined using 

disintegration apparatus as per I.P. specifications.  

 

I.P. Specifications: Place one tablet in each of the 6 

tubes of the basket. Add a disc to each tube and run the 

apparatus using 0.1N HClas dissolution medium 

maintained at 37±2
o
c as the immersion liquid. The 

assembly should be raised and lowered between 30 

cycles per minute in the 0.1N HCl maintained at 37±2
o
c. 

The time in seconds taken for complete disintegration of 

the tablet with no palpable mass remaining in the 

apparatus was measured and recorded. 
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4.7. Drug Content Uniformity.
[20-23]

  

Twenty tablets were selected randomly and powdered. A 

quantity of this powder corresponding to one tablet was 

dissolved in 100 ml of 0.1N HCl, stirred for 15 min and 

filtered. 1 ml of the filtrate was diluted to 100 ml with 

0.1N HCl. Absorbance of this solution was measured at 

243nm using 0.1N HCl as blank and content of drug was 

estimated.  

 

Amount of drug released=Absorbance of test/absorbance 

of standard × strength of standard/strength of test × 

potency/100m×average weight=mg. 

 

Absorbance of test/absorbance of standard × standard 

weight /volume of diluents× 5/100× volume of 

diluents/test weight×100/5× potency of weight/100× 

average weight=%  

 

4.8. In vitro Dissolution studies.
[24]

  

Dissolution of the tablet of each batch was carried out 

using USP type II apparatus using paddles at 50 rpm. As 

per the official recommendation of IP 900ml of 0.1N 

HCl used as dissolution medium and the temperature of 

the medium was set at 37 ± 0.5 0C. 5 ml of sample was 

withdrawn at predetermined time interval of 5min., 

10min., 15min 20min, 30min, 45mins and 60min. And 

same volume of fresh medium was replaced. The 

withdrawn samples were analysed by an UV-visible 

spectrophotometer at 243 nm using 0.1N HCl solution as 

blank solution.  

 

The drug content was calculated using the equation 

generated from standard calibration curve. The % 

cumulative drug release was calculated.  

 

Cumulative %= Amount of drug released/Amount of 

drug loaded × 100=%age 

 

5. RESULT AND DISCUSSION 
 

5.1 Preformulation studies 

5.1.1 Organoleptic properties 
The drug was of white colour and it have pungent odour. 

 

5.1.2 Analytical evaluation (Determination of λmax) 

The absorption wavelength maximum was found to be at 

243 nm.  

 

Calibration Curve of Carvedilol with 0.1N HCl [Table 2 & Figure 1] 

Table 2: Calibration of Carvedilol. 
 

Sr. no. Concentration Absorbance at 243nm Beer’s Lambert range(mg/ml) Coefficient of regression 

1. 0 0 5-35 0.996 

2. 1 0.084 5-35 0.996 

3. 2 0.165 5-35 0.996 

4. 3 0.249 5-35 0.996 

5. 4 0.330 5-35 0.996 

6. 5 0.445 5-35 0.996 

 

 
Figure 1: Calibration Curve of Carvedilol with 0.1N 

HCl. 

 

5.1.3 FT-IR spectral data  
The FT-IR represents the peaks of the Carvedilol 

functional groups. These peaks were not affected, they 

were prominently observed in IR-spectra of Carvedilol 

along with natural super disintegrant and other 

excipients. The spectral details of the drug and the 

excipients are shown in (Figure 2, 3). There was no 

difference in the position of the absorption bands, hence 

providing evidence for the absence of any chemical 

incompatibility between pure drugs with the excipients.  
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Figure 2: FT-IR spectra of a) Carvedilol: b) Crospovidone. 

 

 
Figure 3: FT-IR spectra of Carvedilol with Fenugreek seed mucilage. 

 

5.1.4 Angle of repose  
All the formulations prepared by wet granulation method 

showed the angle of repose less than 25, which reveals 

excellent flow property. And F6 showing angle of repose 

24.64.(Table 3) 

 

5.1.5 Bulk density, Tapped density, Hausner ratio, 

Compressibility index of formulations  

The bulk density and tapped density for all formulation 

(F1 – F9) varied from 0.35 - 0.46 gm/cm3 and 0.41 - 

0.52 gm/cm3 respectively. The results of car's 

consolidate index or % compressibility index and 

Hauser's ratio for the entire formulation (F1 – F9) blend 

range from 11.11- 14.63 and 1.12-1.17 respectively, 

shows fair flow properties. The results are shown in table 

5.2. F3 and F6 showing all the values in range that 

indicates that they have excellent properties.(Table 3) 

 

Table 3: Flow Characteristics of F1-F9. 
 

Sr. 

no. 

Formulation 

 

Angle of 

repose (±SD) 

Bulk Density 

(g/cc)(±SD) 

Tapped 

Density(g/cc)(±SD) 

Hausner 

ratio(±SD) 

Compressibility 

index (%)(±SD) 

1. F1 26.09±0.02 0.42±0.03 0.48±0.04 1.14±0.03 12.50±0.05 

2. F2 27.16±0.04 0.39±0.07 0.45±0.05 1.15±0.04 13.33±0.07 

3. F3 25.57±0.06 0.35±0.02 0.41±0.03 1.17±0.06 14.63±0.03 

4. F4 26.38±0.05 0.39±0.04 0.50±0.04 1.13±0.02 12.00±0.04 

5. F5 28.94±0.07 0.41±0.05 0.47±0.06 1.12±0.03 10.64±0.05 

6. F6 24.64±0.03 0.36±0.03 0.44±0.04 1.13±0.04 11.23±0.06 

7. F7 29.10±0.02 0.38±0.06 0.43±0.02 1.13±0.04 11.63±0.04 

8. F8 27.69±0.04 0.40±0.04 0.45±0.05 1.13±0.03 11.11±0.07 

9. F9 25.18±0.05 0.46±0.05 0.52±0.03 1.13±0.02 11.54±0.05 
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5.2 Evaluation parameters of tablets 

5.2.1. Organoleptic properties  

All the tablets show similar colour, odour, taste and 

physical appearance. There is no impact of natural 

superdisintegrants in their organoleptic properties.  

 

5.2.2. Hardness test  

By using the natural superdisintegrants, the hardness 

values ranged from 3.0-3.5 kg/cm
2
for formulations (F1-

F9).(Table 4) 

 

5.2.3. Weight variation test  

The entire tablet passes weight variation test, as the 

average % weight variation was within the 

Pharmacopeial limit - 7.5%. It was found to be 148mg -

152 mg. The weight of all the tablets was found to be 

uniform with less deviation. (Table 4) 

 

5.2.4. Friability test  

The friability values were found to be within the limit 

0.32-0.41 (0.5 - 1%). The above evaluation parameter 

showed no significant difference between F1-F9 

formulations. (Table 4) 

 

5.2.5. Thickness  

By using natural superdisintegrants, the thickness values 

ranged from 2.11-2.20(mm) for formulations (F1-F9). 

F3, F4 and F6 showing good result.(Table 4) 

 

Table 4: Evaluation Parameters of the Tablets. 
 

Sr. no. Formulations Hardness(kg/cm
2
) (Mean ±SD) Weight (mg) Friability (%) Thickness (mm) 

1. F1 3.2±0.2 151 0.35 2.20 

2. F2 3.3±0.3 149 0.34 2.21 

3. F3 3.4±0.2 150 0.36 2.16 

4. F4 3.6±0.3 151 0.34 2.11 

5. F5 3.2±0.2 150 0.37 2.19 

6. F6 3.1±0.4 148 0.33 2.11 

7. F7 3.2±0.3 152 0.37 2.20 

8. F8 3.3±0.2 151 0.38 2.18 

9. F9 3.4±0.3 149 0.40 2.14 

 

5.2.6. In-vitro Disintegration test  

Disintegration test carried out in modified dissolution 

apparatus, Results shows the formulations with 3%, 5%, 

7.5% of SSG having high disintegrating time as 32, 24, 

20 sec. The disintegration time of F1, F2, F3 with 3%, 

5%, 7.5% CP formulations is 17, 14, 10 sec respectively 

and is almost better than F4, F5, F6, F7, F8, F9 

formulations, and comparative profile. F3 and F6 

showing minimum time in disintegration. (Table 5) 

 

5.2.7. Drug content uniformity  

The concentration of the drug in all the formulations with 

natural super-disintegrant was found to be 99.18%. It 

was within the IP limits. The concentration of drug with 

Crospovidone was found to be 98.66%. And the 

concentration of drug with SSG was found to be 97.12%. 

(Table 5) 

 

Table 5: Disintegration Time and Drug content of 

formulations (F1 – F9). 
 

Formulation Disintegration 

time(sec) 

Drug content 

(%) 

F1 17 97.80 

F2 14 99.05 

F3 10 98.12 

F4 25 99.10 

F5 20 98.18 

F6 15 98.16 

F7 32 97.45 

F8 24 98.16 

F9 20 98.19 

5.2.8. In-vitro Dissolution studies  

Dissolution is carried out in USP Apparatus Type-II 

apparatus at 50rpm in 900ml dissolution media (0.1N 

HCL) for 60 minutes. At the end of 30 minutes almost 

total amount of the drug is released (i.e. 98%), from the 

formulation prepared by the wet granulation method with 

fenugreek seed mucilage. (Table 6) showing the % 

cumulative drug release. 
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Table 6: In-vitro Dissolution Profile F1-F9. 
 

Time 

in 

min 

F1 

(Mean 

±SD) 

F2 

(Mean 

±SD) 

F3 

(Mean 

±SD) 

F4 

(Mean 

±SD) 

F5 

(Mean 

±SD) 

F6 

(Mean 

±SD) 

F7 

(Mean 

±SD) 

F8 

(Mean 

±SD) 

F9 

(Mean 

±SD) 

0 0 0 0 0 0 0 0 0 0 

5 19±0.81 21±0.89 13±0.78 21±0.89 33±0.80 39±0.56 28±0.78 29±0.76 28±0.67 

10 32±0.64 34±0.81 22±0.57 45±0.67 54±0.60 56±0.67 40±0.87 43±0.87 45±0.78 

15 40±0.73 45±0.56 52±0.67 52±0.61 63±0.70 75±0.78 62±0.66 67±0.57 60±0.76 

30 51±0.67 53±0.89 76±0.80 63±0.56 70±0.56 98±0.67 74±0.67 81±0.87 78±0.89 

45 67±0.76 70±0.78 89±0.78 75±0.67 92±0.76 - 83±0.76 89±0.65 82±0.80 

60 80±0.78 94±0.80 - 88±0.78 98±0.75 - 89±0.87 98±0.87 99±0.56 

 

CONCLUSION 
 

From the present research it was concluded that 

formulatedimmediate release tablets of Carvedilol with 

Fenugreek seed mucilage exhibited good physical 

parameters. The overall results indicated that formulation 

F6 and F3with (Fenugreek seed mucilage and 

Crospovidone) (7.5%) had a higher edge compared to 

other formulations containing superdisintegrants. They 

satisfy all the criteria for immediate release tablets. With 

the progress in the formulation of rapid disintegrating 

tablets, now it is possible to formulate these tablets with 

reduced quantity of superdisintegrants. Rapidly 

disintegrating dosage forms have been effectively 

commercialized by using numerous types of super 

disintegrating agents. By the use of many and different 

types of super disintegratingagent’s patient compliance, 

commercial and therapeutic benefits have enhanced. At a 

time when researchers are faced with increasing amounts 

of poorly soluble drugs, it is very important to select 

super disintegrating agents that maximize drug 

dissolution. Due to fast acceptance of RDTs by patients 

and pharmaceutical companies, the market of this dosage 

form is growing and the product pipeline quickly, but 

without the field of super disintegrating agents it would 

not have been possible. 
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