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INTRODUCTION 

1.1 Orally disintegrating tablet: 

Oral drug delivery remains the preferred route for administration of various drugs. Solid dosage forms are 

popular because of ease of administration, accurate dosage, self-medication, pain evasion and most 

importantly the patient compliance. Tablets and capsules are the most popular dosage forms. But one 

important drawback of such dosage forms is dysphagia or difficulty in swallowing. To solve the 

abovementioned problem, pharmaceutical technologists have put in their best efforts to develop a fast 

dissolving drug delivery, i.e. mouth dissolving tablet that disintegrates and dissolves rapidly in the saliva, 

within a few seconds without the need of drinking water or chewing. Such formulations provide an 

opportunity for product line extension in the many elderly persons will have difficulties in taking 

conventional oral dosage forms (viz., solutions, suspensions, tablets, and capsules) because of hand tremors 

and dysphagia. Other groups that may experience problems using conventional oral dosage forms include 

the mentally ill, the developmentally disabled and patients who are uncooperative, on reduced liquid-intake 

plans, or are nauseated. The technologies utilized for fabrication of fast dissolving tablet include 

lyophilization, molding, direct compression, cotton candy process, spray drying, sublimation,mass 

extraction ,nanonization,and quick dissolve formation . 

US Food and Drug Administration Center for Drug Evaluation and Research                              

(CDER) defines, an Orally disintegrating tablets(ODT) as “a solid dosage form    containing 

medicinal substances, which disintegrates rapidly, usually within a matter of seconds, when placed 

upon tongue”.Fast dissolving tablets are those when put on tongue disintegrate instaneously releasing the 

drug which dissolve or disperses in the saliva. Some drugs are absorbed from the mouth, pharynx and 

oesophagus as the saliva passes down into the stomach. In such cases, bioavailability of drug is signicantly 

greater than those observed from conventional tablets dosage form. Their growing importance was 

underlined recently when European pharmacopoeia adopted the term “orodispersibles tablet “as a tablet 

that to be placed in the mouth where it disperse rapidly before swallowing. The bioavailability of some 

drugs maybe increased due to absorption of drug in oral cavity and alsos due to pregastric absorption of 

saliva containing dispersed drugs that pass down into the stomach 

1.2 Desired Criteria for ODT’s:  

           Desired characteristics of ODT’s are as follows: 

 Not require water to swallow, but it should dissolve or disintegrate in the mouth in matter of seconds.  

 It should be compatible with taste masking.  

 It should be portable without fragility concern. 
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 It should have a pleasing mouth feel. 

 Leave minimal or no residue in the mouth after oral administration. 

 Exhibit low sensitivity to environmental conditions as humidity and temperature. 

 Allow the manufacture of tablet using conventional processing and packaging equipment at low 

cost.(8,9) 

 

 

1.3 Salient Features of ODT’s: 

         Silent features of ODTS are as follows: 

 Ease of administration to verapamil , geriatric and psychiatric patients who refuse to swallow a 

tablet. 

 Convenient for administration and accurate dosing as compared to liquids.  

 No need of water to swallow the dosage form, which is highly convenient feature for patients who 

are traveling and do not have immediate access to water. Good mouth feel property of orally 

disintegrating tablet helps to change the basic impression of medication as ‘Bitter pill’ particularly 

for antihypertensive patients. 

 Rapid dissolution and absorption of drug, which may produce rapid onset of action. 

 Some drugs are absorbed from the mouth, pharynx and esophagus as the saliva passes down into the 

stomach, which enhances the bioavailability of drugs. 

 Ability to provide advantage of liquid medication in the form of solid preparation. 

 Pregastric absorption can result in improved bioavailability and as a result of reduced dosage 

improved clinical performance through a reduction of unwanted effects.(8,9) 

1.4 Advantages of ODTs: 

Advantages of ODTs are as follows: 

 Good for patient with swallowing difficulties 

 Improved patient compliance  

 Good for antihypertensive compliance 

 Smooth mouth feel and pleasant taste 

 Cost effective 

 Convenient to administer during travelling or working without need of water  

 The pre-gastric drug absorbtion avoids the first pass metabolism  

  Good chemical stability as conventional oral solid dosage form 
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1.5 Disadvantage of ODTs 

The tablet may leave unpleasant taste hard in mouth if not formulated properly  

Drug with  larger dose are difficult to formulate  

Tablet usually have insufficient mechanical strength  

Drug absorbed at specific site cannot be given in this dosage form  

These tablet shows high friability   

1.6 Conventional techniques used for preparation of ODT’s: 

1.6.1 Direct compression:  

Direct compression is the easiest way to manufacture tablets. It can be done with conventional 

equipment, commonly available excipients and a limited number of processing steps. It also allows to 

accommodate high doses, and final weight of tablet can easily exceed that of the other production methods.  

Directly compressed tablet’s disintegration and solubilization depends on various factors such as 

single or combined action of disintegrants, water-soluble excipients and effervescent agent.Disintegrant 

efficacy is based on force equivalent concept, which is the combined measurement of swelling force 

development and amount of water absorption and defines the capability of disintegrant to transform 

absorbed water into swelling force. Disintegrant efficacy is strongly affected by tablet size and hardness. 

Large and hard tablet require more disintegration time. As consequences, products with optimal 

disintegration properties often have medium to small size and high friability and low hardness. The tablet 

with high friability and low hardness has less physical resistance, which cause breakage of tablet edges 

during the opening of blister alveolus. 

ODT prepared by direct compression method involves use of superdisintegrant. Superdisintegrant 

are the agent, which are completely effective in very low concentration (2-5%). So to ensure a high 

disintegration rate of orally disintegrating drug delivery system (ODDS), choice of suitable type and an 

optimal amount of disintegrant is important. Other formulation components such as water-soluble 

excipients or effervescent agents can further enhance dissolution or disintegration properties but main 

drawback of using effervescent excipients is their highly hygroscopic nature. 

The simultaneous presence of disintegrant with a high swelling force called disintegrating agent and 

substances with low swelling force (starch, cellulose and direct compression sugar) defined as “swelling 

agent” was claimed to be a key factor for rapid disintegration of tablet, which also offers physical 

resistance.(9) 
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1.6.2 Freeze Drying: 

 A process, which involves sublimation of water from the product after freezing, is called freeze-

drying. Freeze-dried forms offer more rapid dissolution than other available solid products as process 

imparts glossy amorphous structure to the bulking agent and sometimes to the drugs.  

             A tablet that rapidly disintegrates in aqueous solution includes a partially collapsed matrix network 

that has been vacuum dried above the collapse temperature of the matrix. The matrix is partially dried 

below the equilibrium freezing point of the matrix. Vacuum drying of the tablet above its collapse 

temperature instead of freeze drying below its collapse temperature provides a process for producing 

tablets with enhanced structural integrity, while rapidly disintegrating in normal amounts of saliva. 

However, the use of freeze-drying is limited due to high cost of the equipment and processing. 

Other major disadvantages of the final dosage forms include lack of physical resistance in standard blister 

packs. (9, 15 16, 17) 

1.6.3   Moulding: 

Mouldability is defined as the capacity of the compound to get moulded or compressed. Low 

mouldability means that the compound show reduced compressibility by tablet and rapid dissolution while 

high moulding compounds show excellent compressibility and slow dissolution. 

Tablets produced by moulding are solid dispersions. Physical forms of the drug in the tablets 

depend whether and to what extent it dissolves in the molten carrier. The drug can exist as discrete particles 

or micro particles dispersed in the matrix. It can dissolve totally in the molten carrier to form solid solution 

or dissolve partially in the molten carrier and the remaining particles stay undissolved and dispersed in the 

matrix. Disintegration time, drug dissolution rate and mouth feel will depend on the type of dispersion or 

dissolution. Moulded tablets disintegrate more rapidly and offer improved taste because the dispersion 

matrix is, in general, made from water-soluble sugars. (9, 16, 17, 18) 

 

1.6.4 Sublimation:  

Compressed tablets composed of highly water-insoluble excipients do not dissolve rapidly in the 

water because of its low porosity, so porous tablets that exhibit good mechanical strength and dissolve 

quickly is the best remedy for above problem.  

Heinemann and Rose et. al. have produced porous tablet by addition of inert solid ingredients such 

as urea, urethane, ammonium bicarbonate, camphor, naphthalene with other tablet excipients and the blend 

was compressed into tablet. Then, volatile material from compressed tablet is removed by sublimation so 

as to impart porosity to the tablet as shown in fig no 1.1.   

A method of producing ODT using water as the pore forming material has been described by 

Makino, et al. Koizumi, et al have developed a new method of preparing high porosity tablet that dissolve 

rapidly within 10-20 seconds and exhibit sufficient mechanical strength using mannitol with camphor, a 

subliming material.(9,16,18,19) 
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Fig 1.1: Steps involved in sublimation process 

1.6.5 Spray Drying:  

As the processing solvent is evaporated rapidly during spray drying, it gives highly porous and fine 

powders. Allen and Wang have employed spray-drying technique to prepare fast dissolving tablets. They 

developed formulation by using mannitol as bulking agent, hydrolyzed and non-hydrolyzed gelatin as 

support matrix, sodium starch glycolate as disintegrant and acidic material (citric acid) and /or alkali 

material (ex. NaHCO3) to enhance disintegration and dissolution. When immersed in an aqueous medium 

the tablets compressed from spray -dried powder, disintegrated within 20 seconds. (9, 16, 18, 19) 

1.6.6 Mass-Extrusion: 

In this technology the active blend is softened by using the solvent mixture of water soluble 

polyethylene glycol, methanol and then softened mass is expulsed through the extruder or syringe to get a 

cylinder of the product into even segments using heated blade to form tablets. The dried cylinder can also 

be used to coat granules of bitter tasting drugs in order to mask their bitter taste.(9) 

1.6.7 Cotton candy process: 

This process is so named as it utilizes an inimitable spinning mechanism to produce floss like 

crystalline structure, which mimics cotton candy. This technique involves formation of matrix of 

polysaccharides or saccharides by simultaneous action of flash melting and spinning. The matrix formed is 

partially recrystallized to have better flow properties and compressibility. This matrix is milled and blended 

with active ingredients as well as excipients and subsequently compressed to ODTs. This process can 

accommodate high doses of drug and offers improved mechanical strength. However, high process 

temperature limits the use of this process (20,21) 

1.6.8 Phase transition: 

Kunoet al proposed a novel method to prepare ODTs with sufficient hardness by involving the 

phase transition of sugar alcohol. In this technique, ODTs are produced by compressing and subsequently 

heating tablets that contain two sugar alcohols, one with high and other with a low melting point. Heating 

process enhances the bonding among particles leading to sufficient hardness of tablets which was otherwise 

lacking owing to low/little compatibility. (22) 
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1.6.9 Melt granulation: 

Melt granulation is a process in which pharmaceutical powders are efficiently agglomerated by the use 

of binder which can be a molten liquid, a solid or a solid that melts during the process. For accomplishing 

this process, high shear mixers are utilized, where the product temperature is raised above the melting point 

of binder by a heating jacket or by the heat of friction generated by impeller blades. Perissuttiet al prepared 

carbamazepine fast-release tablets by melt granulation technique using polyethylene glycol 4000 as a 

melting binder and lactose monohydrate as hydrophilic filler. (22, 23) 

 

 

1.7 Patented Technologies used for ODT’s: 

Rapid-dissolving characteristic of ODTs is generally attributed to quick penetration of water into tablet 

matrix resulting in its fast disintegration. Several technologies have been developed on the basis of 

formulation aspects and different processes. Resulting dosage forms vary on several parameters like 

mechanical strength, porosity, dose, stability, taste, mouth feel, dissolution rate and overall bioavailability. 

Following table no 1.1 represents the list of unique patented technologies, their scientific basis, and patent 

owner along with significant advantages. (24, 26) 

 

Table 1.1: Patented technologies used for ODT’s and examples:  

 

Patented 

Technology 

Technique 

Employed 

Company Name Active 

Ingredient 

(Brand Names) 

Advantages 

Zydis Lyophilization R.P. Scherer, 

Corp. 

Loratidine 

(Claritin 

Reditab and 

Dimetapp 

Highly porous in nature, quick 

dissolution increased 

bioavailability 

Quicksolv Lyophilization Janseenpharma Cisapride 

monohydrate 

(propulsidQuick

solve) 

Short disintegration time, good 

mouth feel 

Lyoc Lyophilization Farmalyoc Phloroglucinol 

hydrate(spasfon

Lyoc 

Accommodate high dose, 

disintegrate rapidly 

Orasolve Effervesentdisi

ntegrant 

compression 

CIMA Labs  Paracetamol 

( 

TempraQuicklet

),Zolmitriptan 

(ZolmigRepime

lt) 

Unique taste masking, fast 

dissolution. 
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Durasolve Molding CIMA Labs Hyoscyamine 

sulphate(NuLev

) Zolmitriptan 

(Zolmig ZMT) 

Good rigidity 

Wowtab Compression 

molded tablets 

Yamanouchi 

pharma tech 

Famotidine 

(Gaster D) 

Adequate dissolution rate and 

hardness 

Flash dose Cotton candy 

process 

Fuisz 

Technology Ltd 

Tramadol 

HCL(Relivia 

flash dose) 

 

Highly porous in nature, 

pleasant mouth feel 

Flash dose Effervesentdisi

ntegrant 

microencapsul

ated drug 

compression 

Prographarm 

Group 

verapamil(Nuro

fen Flash tab 

Conventional tablet 

manufacturing required. 

Ziplets Molding Eurand 

international 

verapamil 

(cibalgina due 

fast 

Sufficient mechanical strength 

Oraquick Micromask 

taste masking 

K.V.Pharm.Co.,I

nc. 

Hyoscymine 

sulphate ODT 

Significant friability, 

appropriate for thermo liable 

drug 

Advatab Microcaps and 

diffuscap CR 

Technology 

Eurand 

international 

Adva Tab 

Cetrixine 

AdvaTabParace

tamol 

High drug loading,Improved 

mechanical strength. 

 

 

 

1.8 Direct compression: 

Conventional equipment, commonly available excipients and a limited number of processing steps 

are involved in direct compression. Disintegrant efficiency is strongly affected by tablet size and hardness. 

Large and hard tablet have disintegration time more than that usually required. As a consequences, product 

with optimal disintegration properties often have medium to small size and high friability and low 

hardness. disintegrant have major role in disintegration and dissolution of orally disintegrating tablets made 

by direct compression. 

Preparation involves the addition of superdisintegrants in optimum concentration to the formulation to 

achieve rapid disintegration/dissolution.For e.g. MCC and Crosspovidone, crosscarmellose sodium. (27) 
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1.8.1 Superdisintegrants: 

Newer substances are more effective at lower concentrations with greater disintegrating efficiency 

and mechanical strength. Water penetration rate and rate of disintegration force development are generally 

positively related to disintegrant efficiency in nonsoluble matrices. However, such a positive correlation is 

not always observed between tablet disintegration time and drug dissolution rate.  (28)Superdisintegrants 

provide quick disintegration due to combined effect of swelling and water absorption by the formulation. 

Due to swelling of superdisintegrants, the wetted surface of the carrier increases, which promotes the wet 

ability and dispersibility of the system, thus enhancing the disintegration and dissolution.(29)Effective 

superdisintegrants provide improved compressibility, compatibility and have no negative impact on the 

mechanical strength of formulations containing high-dose drugs. Number of factors affects the 

disintegration behavior of tablets. The optimum concentration of the superdisintegrant can be selected 

according to critical concentration of disintegrant. The ability to interact strongly with water is essential to 

disintegrant function. Combinations of swelling and/or wicking and/or deformation are the mechanisms of 

disintegrant action. The disintegrants have the major function to oppose the efficiency of the tablet binder 

and the physical forces that act under compression to form the tablet. (30) 

Selection of superdisintegrants: 

Although superdisintegrants primarily affect the rate of disintegration, but when used at high levels 

they can also affect mouth feel, tablet hardness and friability. Hence, various ideal factors to be considered 

while selecting an appropriate superdisintegrants for a particular formulation should: 

 

 Produce rapid disintegration, when tablet comes in contact with saliva in the mouth/oral 

cavity. 

 Be compactable enough to produce less friable tablets. 

  Produce good mouth feel to the patients. Thus, small particle size is preferred to achieve 

 Patient compliance. 

 Have good flow, since it improves the flow characteristics of total blend. 
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Fig 1.2: Theory of Disintegration of Tablet 

 

1.8.2 Mechanism of disintegrations by superdisintegrants: 

         There are five major mechanisms for tablet disintegration as follows:-  

1. Swelling  

2. Porosity and Capillary Action (Wicking)  

3. Deformation  

4. Due to disintegrating particle/particle repulsive forces  

5. Enzymatic reaction 

1.8.2. a. Swelling: 

 Swelling is believed to be a mechanism in which certain disintegrating agents (such as starch) 

impart the disintegrating effect. By swelling in contact with water, the adhesiveness of other ingredients in 

a tablet is overcome causing the tablet to fall apart as shown in fig.no.1.3E.g. (Sodium starch glycolate, 

PlatagoOvata)(31) 

 

 

Fig.1.3Mechanism of superdisintegrants by swelling 
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1.8.2. b.Porosity and Capillary Action (Wicking): 

 Effective disintegrants that do not swell are believed to impart their disintegrating action through 

porosity and capillary action. Tablet porosity provides pathways for the penetration of fluid into tablets. 

The disintegrant particles (with low cohesiveness & compressibility) themselves act to enhance porosity 

and provide these pathways into the tablet. Liquid is drawn up or “wicked” into these pathways through 

capillary action and rupture the interparticulate bonds causing the tablet to break apart as shown in fig no 

1.4E.g.Crospovidone,Crosscarmillose.(32) 

 

 

                Fig.1.4 Disintegration of Tablet by Wicking 

1.8.2. c. Deformation: 

 Starch grains are generally thought to be “elastic” in nature meaning that grains that are deformed 

under pressure will return to their original shape when that pressure is removed. But, with the compression 

forces involved in tableting, these grains are believed to be deformed more permanently and are said to be 

“energy rich” with this energy being released upon exposure to water. In other words, the ability for starch 

to swell is higher in “energy rich” starch grains than it is for starch grains that have not been deformed 

under pressure as shown in fig no1.5.(32) 

 

Fig: 1.5 Disintegration by Deformation 
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1.8.2. d. Due to disintegrating particle/particle repulsive forces: 

Another mechanism of disintegration attempts to explain the swelling of tablet made with 

nonswellabledisintegrants. Guyot-Hermann has proposed a particle repulsion theory based on the 

observation that nonswelling particle also cause disintegration of tablets as shown in fig no 1.6 The electric 

repulsive forces between particles are the mechanism of disintegration and water is required for it. 

Researchers found that repulsion is secondary to wicking. It is believed that no single mechanism is 

responsible for the action of most disintegrants. But rather, it is more likely the result of inter-relationships 

between these major mechanisms.(33) 

 

  

Fig: 1.6 Disintegration by Repulsion 

1.8.2.  By Enzymatic Reaction: 

 Enzymes present in the body also act as disintegrants. These enzymes dearth the binding action of 

binder and helps in disintegration. Due to swelling, pressure is exerted in the outer direction that causes the 

tablet to burst or the accelerated absorption of water leads to an enormous increase in the volume of 

granules to promote disintegration. (34) 

 

1.9 Marketed preparations of ODTs: 

Now a day, ODTs are gaining more and more popularity and acceptability in the pharmaceutical 

market. These dosage forms entered the market in 1980s, have grown steadily in demand, and their product 

pipelines are swiftly expanding. Currently these tablets are available in the market for many ailments. 

Some of the commercially available orally disintegrating dosage forms are summarized in following table 

1.2. (35) 
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PLAN OF WORK 

3.1 Objectives 

Verapamil hydrochloride is a selective calcium channel blocker and is widely used as an anti 

hypertensive drug. An attempt was made to prepare a fast disintegraing tablet of Verapamil hydrochloride 

to reduce the lag time and provide faster onset of action to get quick relief from hypertension. A fast 

disintegrating tablet form would thus be advantageous as Verapamil hydrochloride is water soluble and its 

preparation into fast disintegrating form would render it to disintegrate rapidly and there by result in rapid 

absorption without any lag time. The objective of the present work is to prepare fast disintegrating tablet of 

Verapamil hydrochloride by employing 2 factor 3 level (32 ) full factorial design with nine experimental 

runs. And also to derive a statistical models and evaluate the influence of crosscarmellose sodium (X1) as a 

super disintegrant and magnesium stearate (X2) as a lubricant and also to determine the disintegration time 

(Y1) and hardness (Y2) is affected by adjusting two parameters namely crosscarmellose sodium at 

concentration of 0, 15, 30 and magnesium stearate at concentration of 0, 10, 20 respectively in a fast 

disintegrating tablets.  

 

3.2 Plan of work  

1. Literature survey. 

2. Selection of drug and excipients. 

3. Experimental work 

a.Determination of λmax for Verapamil: 

b. Preparation of calibration curve of verapamil. 

c. Formulation of Verapamil ODT 

  1.   Preparation of powder blend 

2. Evaluation of powder blend 

3. Compression of powder blends into tablet by direct compression method. 

4. In vitro Evaluation of ODT of Verapamil: 

 Appearance 

 Thickness 

 Weight variation 

 Hardness and friability 

 In vitro Disintegration and Dispersion time 

 Drug content 

 Wetting time and Water absorption ratio 

 In vitro dissolution study 

  4. Release kinetics study 

  5. Drug excipient compatibility study 

  6. Accelerated stability testing as per ICH guidelines. 
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Drug profile: 

 

Name of Drug: VerapamilHydrochloride 

Description :VerapamilHydrochorideis White, soft Powder or;odourless and bitter slight. 

Chemical Structure : C27H39ClN2O4 

 

 

Fig 4.3 : Structure of Verapamil Hydrochloride 

IUPAC Name :2-(3,4-dimethoxyphenyl)-5-{[2-(3,4-dimethoxyphenyl)ethyl](methyl)amino}-2-                      

yl)pentanenitrile hydrochloride 

MolecularWeight :  Average: 491.063 

Pharmacological Action : Calcium channelblocker(CCB) 

Mechanism of Action :  

Verapamil is in a class of medications called calcium-channel blockers. It works by relaxing the blood 

vessels so the heart does not have to pump as hard. It also increases the supply of blood and oxygen to 

the heart and slows electrical activity in the heart to control the heart rate. 

Pharmacokinetics: 

Intravenously administered Verapamil has been shown to be rapidly metabolized. Following intravenous 

infusion in man, verapamil is eliminated bi-exponentially, with a rapid early distribution phase (half-life 

about 4 minutes) and a slower terminal elimination phase (half-life 2-5 hours). 

 

 

 

http://www.ijcrt.org/


www.ijcspub.org                                              © 2022 IJCSPUB | Volume 12, Issue 2 June 2022 | ISSN: 2250-1770 

IJCSP22B1265 International Journal of Current Science (IJCSPUB) www.ijcspub.org 305 
 

4.4 Profile of Excipients: 

1. Sodium Starch Glycolate: 

Chemical Name:Sodium carboxyl methyl starch 

Chemical Name and CAS Registry Number: 

                          CAS Number 9063-38-1] 

Structural formula: 

 

 

 

 

 

 

 

 

Fig. Sodium Starch Glycolate 

 

Description:  

Crospovidone is white to creamy white finely divided, free flowing practically tasteless / nearly 

odorless, hygroscopic powder. 

 

Solubility: 

Disperses in water to form a viscous colloidal solution. Insoluble in ethanol and in ether 

Functional Category: 

pharmaceutical grade dissolution excipient 

 

 

Application in Pharmaceutical Formulation: 

             Sodium starch glycolateis used as a pharmaceutical grade dissolution     excipient for tablets and 

capsules. Sodium starch glycolate absorbs water rapidly, resulting in swelling which leads to rapid 

disintegration of tablets and granules. It is used as a disintegrant, a suspending agent and as a gelling agent. 

Stability and Storage Conditions: 

 Store in original container. Keep container tightly closed. Store in a dry place. Protect from 

moisture. 
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2. Lactose 

     Synonyms:  

 

 cellulose. 

 glucose. 

 starch. 

 sugar. 

 dextrin. 

 dextrose. 

 disaccharide. 

 fructose. 

 

. Chemical Name andCAS Registry Number:  

β-D-galactopyranosyl-(1→4)-D-glucose CAS RN | 63-42-3  

 

v  

Fig 4.4.2: Structure of Lactose 

 

 

 

Description: 

Lactose is a sugar that is naturally found in milk and milk products, like cheese or ice cream. . 

Solubility: 

Freely soluble in water and less soluble in alcohol 

Functional Category: 

reducing sugar 

 

Applications in pharmaceutical formulation:  

Lactose is widely used as a filler or diluent in tablets and capsules, and to a more limited extent in 

lyophilized products, infant feed formulas, and a diluent in dry-powder inhalations. Lactose is widely used 

as a filler or filler-binder in the manufacture of pharmaceutical tablets and capsules. 
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Stability and Storage Conditions: 

The presence of lactose has a strong effect on ingredient processing and stability. Lactose can negatively 

influence powder properties and lead to undesirable effects, such as the stickiness of powder resulting in 

fouling during drying, or caking and related phenomena during storage. 

3. Sucrose: 

Synonyms: 

 cellulose. 

 glucose. 

 lactose. 

 starch. 

 sugar. 

 dextrin. 

 dextrose. 

 disaccharide. 

 

Chemical Name and CAS Registry Number: 

β-D-fructofuranosyl α-D-glucopyranoside (CAS 57-50-1) 

 

Structural Formula: 

 

 

Fig 4.4.3: Structure of Microcrystalline cellulose 

Description: 

Sucrose appears as white odorless crystalline or powdery solid. Denser than water. CAMEO Chemicals. 

Sucrose is a glycosyl glycoside formed by glucose and fructose units joined by an acetal oxygen bridge 

from hemiacetal of glucose to the hemiketal of the fructose. 

Solubility:  

Very soluble in water and methanol; less soluble in ethanol 

Applications in Pharmaceutical Formulation or Technology: 

high-purity low endotoxin (HPLE) Sucrose is used in the biopharmaceutical industry to stabilise proteins, 

lipids, and carbohydrates throughout the formulation and freeze / thaw lifecycle of therapeutics. 
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Stability and Storage Conditions: 

Stable under ordinary conditions of use and storage. 

4. Aerosil: 

Nonproprietary Names: 

BP:         Colloidal anhydrous silica 

PhEur:    Silica colloidalisanhydrica 

USPNF:  Colloidal silicon dioxide 

Synonyms: 

Aerosil; Cab-O-Sil; Cab-O-Sil M-5P; colloidal silica; fumed silica; light anhydrous silicic acid; 

silicic anhydride; silicon dioxide fumed; Wacker HDK. 

Chemical Name and CAS Registry Number: 

Silica [7631-86-9] 

Structural Formula: 

SiO2 

Description: 

Colloidal silicon dioxide is a submicroscopic fumed silica with a particle size of about 15 nm. It is a 

light, loose, bluish-white colored, odorless, tasteless, nongritty amorphous powder. 

Solubility: 

practically insoluble in organic solvents, water, and acids, except hydrofluoric acid; soluble in hot 

solutions of alkali hydroxide. Forms a colloidal dispersion with water. 

Functional Category: 

Adsorbent; anti caking agent; emulsion stabilizer; glidant; suspending agent; tablet disintegrant; 

thermal stabilizer; viscosity-increasing agent.  

 Applications in Pharmaceutical Formulation or Technology: 

Colloidal silicon dioxide is widely used in pharmaceuticals, cosmetics, and food products; its small 

particle size and large specific surface area give it desirable flow characteristics that are exploited to 

improve the flow properties of dry powders in a number of processes such as tableting. 

Stability and Storage Conditions: 

Colloidal silicon dioxide is hygroscopic but adsorbs large Quantities of water without liquefying. 

When used in aqueous systems at a pH 0–7.5, colloidal silicon dioxide is effective in increasing the 

viscosity of a system. However, at a pH greater than 7.5 the viscosity-increasing properties of colloidal 

silicon dioxide are reduced; and at a pH greater than 10.7 this ability is lost entirely since the silicon 

dioxide dissolves to form silicates. Colloidal silicon dioxide powder should be stored in a well-closed 

container. 
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5.  Talc 

 

 

Synonyms:   

Altalc; E553b; hydrous magnesium calcium silicate; hydrousmagnesium silicate; Luzenac Pharma; 

magnesium hydrogenmetasilicate; MagsilOsmanthus; Magsil Star; powdered talc;Purified French chalk; 

Purtalc; soapstone; steatite; Superiore. 

 

Chemical Nameand CAS Registry Number: 

 Talc [14807-96-6 

Structural formula: 

Mg6 (Si2O5)4(OH)4. 

Description: 

Talc is a very fine, white to grayish-white, odorless, impalpable, unctuous, crystalline powder. It 

adheres readily to the skin and is soft to the touch and free from grittiness. 

Solubility: 

Practically insoluble in dilute acids and alkalis, organic solvents, and water. 

Functional Category: 

Anticaking agent; glidant; tablet and capsule diluent; tablet and capsule lubricant. 

Applications in Pharmaceutical Formulation: 

Talc was once widely used in oral solid dosage formulations asa lubricant and diluent, although 

today it is lesscommonly used. However, it is widely used as a dissolutionretardant in the development of 

controlled-release products.Talc is also used as a lubricant in tablet formulations; in a novel powder coating 

for extended-release pellets; and as an adsorbant.In topical preparations, talc is used as a dusting 

powder,although it should not be used to dust surgical gloves.  

Stability and Storage Conditions:  

Talc is a stable material and may be sterilized by heating at 1608C for not less than 1 hour. It may 

also be sterilized by exposure to ethylene oxide or gamma irradiation.Talc should be stored in a well-closed 

container in a cool, dry place. (60) 

 

 

6. Magnesium stereate: 

Nonproprietary Names:       BP:         Magnesium stearate 

PhEur:    Magnesiistearas 

USPNF: Magnesium stearate 

Synonyms: Magnesium octadecanoate; octadecanoic acid, magnesium salt; 
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stearic acid, magnesium salt 

Chemical Name and CAS Registry Number: Octadecanoic acid magnesium salt [557-04-0] 

Structural Formula: 

[CH3 (CH2)16COO] 2Mg 

 

Description: 

Magnesium stearate is a very fine, light white, precipitated ormilled, impalpable powder of low 

bulk density, having a faint odor of stearic acid and a characteristic taste. The powder is greasy to the touch 

and readily adheres to the skin. 

Solubility:  

Practically insoluble in ethanol, ethanol (95%), and ether and water; slightly soluble in warm 

benzene and warm ethanol (95%). 

Functional Category: 

Tablet and capsule lubricants. 

Applications in Pharmaceutical Formulation: 

Magnesium stearate is widely used in cosmetics, foods, and pharmaceutical formulations. It is primarily 

used as a lubricant in capsule and tablet manufacture at concentrations between0.25% and 5.0% w/w. It is 

also used in barrier creams. 

 

Formulation of Orally disintegrating tablet:  

Verapamil hydrochloride is antihypertensive tablet and disintegrant have major role in 

disintegration and dissolution of orally disintegrating tablets made by direct compression. Preparation 

involves the addition of superdisintegrants in optimum concentration to the formulation to achieve 

rapid disintegration/dissolution. For e.g. MCC and Crosspovidone, crosscarmellose sodium as synthetic 

and Banana powder as Natural superdisintegrant.Preparation involve the addition of sweetener to 

optimum concentration to achieve better patient compliance and palatability of dosage form.for e.g. 

Sorbitol,sucrose,Aspartame,Flavour-mint. Talc,Magnesium stereate is an inert substance possessing 

good flow and compressibility property used as dilent and lubricants.  

 Direct compression Method- 

The vast majority of medicinal agents are rarely so easy to tablet, however in addition, the 

compression of a single substance may produce that do not disintegrate. if disintegration is the problem, 

other component are needed, which in turn may interfere with the compressibility of the active ingredient 

and thus minimize the usefulness of the method. Most material posses relatively weak intermolecular 

attraction or are covered with films of adsorbed gases that tend to hinder compaction. Uses of compressible 

diluents with many moderate dose drugs make this process the most streamlined method of tablet 

manufacture. 
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A directly compressible diluents is an inert substance that may be compacted with little difficulty 

and may be compressed even when other tablet material necessary to flow, disintegration, and so forth are 

blend in direct compression materials, in addition to possessing good flow and compressibility, must be 

inert, reworkable, able to disintegrate, and inexpensive. 

Verapamil Orally disintegrating tablets were formulated by using direct compression method. The 

compositions of the tablets are given in Table 1. All the ingredients as shown in Table 1 except talc and 

magnesium stereate were passed through mesh # 66 and then mixed thoroughly in poly bag for 10 min.The 

above blend was pre lubricated with talc and magnesium stearate. The powder blend was compressed into 

tablets on a 12 station rotary tablet punching machine(Cip Machineries lab Press) using 8mm punch size. 

 

MATERIAS: 

Verapamil was obtained as a gift sample from Cipla Pvt ltd Kurkumbh. Crosspovidone, 

Croscarmellosesodium, & sucrose were purchased from Analab fine chemicals Mumbai, Sorbitol, & 

lactose were purchased from Research lab fine chem industries Mumbai.dehydrated banana powder 

purchased from local market. Talc was purchased from Vishal chem. Mumbai. Magnesium stearate was 

purchased from Pure chem  

lab pune. Aspartame & Flavours were obtained as gift samples from Quepharma Pvt LTD Gujrat. 

All other materials used were of analytical grade. Distilled water was used. 

 

Ingredient 

Mg/tablet 

F-1 F-2 F-3 F-4 F-5 F-6 F-7 F-8 

Verapamil 100 100 100 100 100 100 100 100 

Sorbitol - - - - 2-3 

drops 

10 10 10 

MCC 34 14 - 14 14 14 24 30 

CP 4 4 4 4 4 4 4 4 

CCS 4 4 4 4 4 4 4 4 

Lactose - 20 34 20 20 18 18 18 

Sucrose 38 48 48 46 42 38 38 34 

Aspartame - 2 2 2 8 8 8 8 

Aerosil - - - - - - 3 3 

American mint 2 2 2 2 2 2 2 2 

Magnesium 

Stereate 

4 2 2 2 2 4 4 4 

Talc 4 4 4 4 4 8 8 8 

Citric acid    1     

Tartaric acid    1     

Total 200 200 200 200 200 210 220 225mg 
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METHODs: 

Verapamil Orally disintegrating tablets were formulated by using direct compression method. The 

compositions of the tablets are given in Table 1. All the ingredients as shown in Table 1 except talc and 

magnesium stereate were passed through mesh # 66 and then mixed thoroughly in poly bag for 10 min.The 

above blend was pre lubricated with talc and magnesium stearate. The powder blend was compressed into 

tablets on a 12 station rotary tablet punching machine(Cip Machineries lab Press) using 8mm punch size. 

 

Formulation of Verapamil orally disintegrating tablet:  

 

Ingredient 

Mg/tablet 

F-9 F-10 F-11 F-12 F-13 

Verapamil 100 100 100 100 100 

Sorbitol - - 8 8 10 

N.S 10 10 15 15 15 

MCC 14 14 14 14 20 

CCS    4  

Lactose 20 20 15 15 20 

Sucrose 40 38 25 29 30 

Aspartame 8 8 8 8 8 

Arosil - - - 3 3 

American mint 2 2 2 2 2 

MG.Streate 2 2 4 4 4 

Talc 4 4 8 8 8 

Citric acid  1    

Tartaric acid  1    

 200 200 200 210 220 
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Experimental 

5.4 Characterization and Evaluation of orally disintegrating tablets: 

5.4.1 Pre-compression parameter: 

      1. Angle of Repose: 

Angle of repose was determined by using funnel method. Powder was poured from a funnel that 

can be raised vertically until a maximum cone height, H was obtained. Diameter of heap, D, was measured. 

The repose angle calculated by following formula. (62, 63) 

Tan  = 2H / D                  ---------------------------------Eq.No:1 

Where H = height of heap 

D= diameter 

     = Angle of repose 

 

Table 5.2: Flow Properties Corresponding to Angle of Repose 

 

 

 

 

 

 

 

 2. Density: 

  The ratio of mass (weight) to volume is known as the density of material. Densities for powdered 

solids, based on the following ratios may be defined. (62, 63) 

2.1 Bulk Density:  

Bulk density is of great importance when considers the size of high-dose product or the 

homogeneity of low dose formulation in which there is large differences in drug and excipients densities.  

Bulk density ρb = M/ Vb           ------------------------ Eq.No:2 

                                     M=Mass  

Vb=Bulk volume 

2.2 Tapped Density: 

  It is determined by placing a graduated cylinder containing a known mass of drug or formulation 

on mechanical tapping apparatus, which is operated for a fixed number of taps (1000) until the powder bed 

volume has reached a minimum. Using the weight of drug in cylinder and this minimum volume, the 

tapped density may be computed. 

True density = ρt = M/ Vt                   --------------------------------- Eq.No:3 

M=Mass   

Vt=tapped volume 

 

Sr. No. Angle of Repose 

(Degrees) 

Type of Flow 

1 <20 Excellent 

2 20-30 Good 

3 30-34 Passable 

4 >40 Very Poor 
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3. Powder Flow Properties: 

3.1 Carr’s compressibility index: 

One of the ways of measurement of free flowing ability of powder is compressibility. (62) 

 % Compressibility = (ρ1 - ρ2)/ ρ1 x 100     ----------------   Eq.No:4 

     ρ1 = tapped density 

      ρ2 = initial bulk density 

 

3.2 Hausner’s ratio: 

Hausner ratio is an indirect index of ease of powder flow.it is calculated by the following formula.  

(63) 

Hausner ratio= ρ1/ ρ2              ------------------------------------- Eq.No:5 

     ρ1 = tapped density  

     ρ2 = initial bulk density 

Table 5.3: Relationship between % compressibility and flowability 

 

% Compressibility Flowability 

5-15 Excellent 

12-16 Good 

18-21 Fair passable 

23-35 Poor 

33-38 Very poor 

<40 Veryvery poor. 

 

5.4.2 Post-Compression Parameter: 

1. General Appearance and organoleptic Properties: 

1. The control of a general appearance of a tablet involves the measurement of a number of attributes such 

as a tablet size, shape, color, surface texture, and legibility of any identifying markings. 

2. Batch size of 10 tablets prepared with different sweeteners and flavors. The healthy human volunteers of 

age group 20-25 years were used for taste masking; informed consent was obtained from all of them. Taste 

evaluation was done by a panel of 10 members using time intensity method.Verapamil ODT place in 

mouth for 10 sec, bitterness levels were recorded instantly and then after 10sec, 1, 2 minutes. Volunteer’s 

opinion forbitterness  were recorded. 

2. Thickness of Tablets:  

Thickness is measured by using instrument called digital “verniercalipers”(Intex ). Randomly 10 

tablets were taken and thickness was measured for each tablet by placing between two anvils and rotating 

sliding knob until the tablet was tightly fitted and the reading was noted on the digital scale.  (64-66) 
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3. Weight Variation: 

  With a tablet designed to contain a specific amount of drug in a specific amount of formula, the 

weight of a tablet being made is routinely measured to ensure that a tablet contains proper amount of drug.  

(67) 

   First weight of 20 tablets was determined. From that average weight was calculated. Then 

individual tablets were weighed and the individual weight was compared with an average weight as per I.P. 

  Table 5.4: Specification as per IP 

Average Weight of Tablet % Deviation 

80 mg or less 10 

More than 80 mg but less than 250 mg 7.5 

250 mg or more 5 

 

4. Hardness: 

The strength of tablet is expressed as tensile strength (Kg/cm2). The tablet crushing load,which is 

the force required to break a tablet into halves by compression. It was measured using atablet hardness 

tester (Monsanto Hardness Tester). (68, 69) 

5. Friability: 

Ten tablets were accurately weighed and placed in the friabilator (Intex) , and  operated for 100 

revolutions for 4 min.. The tablets were dedusted and reweighed. Percentage friability was calculated using 

the following formula. 

F= (1-W0/W) x 100   ------------------------------Eq.No:6 

W0 is the weight of the tablet before the test and  

                                                W is the weight of the tablet after the test.  

The tablets that loose less than 1% weight were considered to be satisfactory. (68, 69) 

6. Disintegration test: 

The disintegration time for all formulations was carried out using tablet disintegration test apparatus 

(Intex). Six tablets were placed individually in each tube of disintegration test apparatus. The water was 

maintained at a temperature of 37°±2°C and time taken for the entire tablet to disintegrate completely was 

noted. (70) 

8. Fineness of dispersion: 

This test is performed by placing two tablets in 100 ml of water and stirring it gently, till the tablets 

get completely disintegrated. The formulation is considered to form a smooth dispersion if the complete 

dispersion passes through a sieve screen with a nominal mesh aperture of 710 μm without leaving a residue 

on the mesh. (72) 

9. In-Vitro Dispersion time: 

In vitro dispersion time was measured by dropping a tablet in spoonful of water or in 20ml of water 

in a beaker. The time for the tablet to completely disintegrate into fine particles was noted. Three tablets 

from each batch were randomly selected and in vitro dispersion time was performed. (73) 
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10. Wetting time and Water Absorption Ratio: 

  A piece of tissue paper folded twice was placed in a small petri dish containing 6 ml of water. A 

tablet was put on the tissue paper and allowed  to completely wet.time required ti wet the tablet is recorded 

as wetting time. The wetted tablet was then weighed.Water absorption ratio, R, was determined using 

following equation :( 74) 

  R = 100 x Wa – Wb / Wb -----------------------------Eq.No:7 

    Wb= Weight of tablet before water absorption 

    Wa= Weight of tablet After water absorption 

 

RESULTS AND DISCUSSION 

Orally disintegrating tablets of Verapamil Hydrochloride has been  prepared by direct compression 

method by using various superdisintegrants. Composition of all batches given in table 5.1.formulated 

tablets are shown in plate no.1.The tablets were then characterized for various physicochemical parameters 

(Pre compression and post compression), drug excipient compatibility and accelerated stability studies. 

6.1 Determination of λmax for Verapamil Hydrochloride: 

Standard stock solution of Verapamil Hydrochloride prepared in phosphate buffer pH 6.8 and 

scanned the stock solution in the range of 200-400. We found the maximum absorbance at wavelength 

278nm. as shown in figure 6.1.which is closer to standard absorbance as per Indian pharmacopeia and same 

absorbance was used for further analysis. 

 

 

Fig 6.1: Scanning of verapamil in ph 6.8 phosphate buffer 
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6.2 Standard calibration curve of verapamil: 

Standard curve of verapamil was prepared in Buffer pH 6.8, correlation coefficient R and 

calibration curve equation are as given below. 

Using absorbance and concentration data the graph was plotted and it was found to be linear in 

Beer’s range 5-25 μg/ml which is shown in figure 6.2. In all the standard curves, calibration curve equation 

has shown linear relationship and high degree of correlation (R2 =0.998). These curves were utilized in 

drug estimation as and when required. 

Table 6.1: Standard calibration curve of verapamil 

Sr. No. Concentration in µg/mL Absorbance at 221 nm ± S.D 

1 0 0.000±0.000 

2 5 0.206±0.0003 

3 10 0.361±0.0002 

4 15 0.535±0.0002 

5 20 0.696±0.0009 

6 25 0.874±0.0008 

 

 

 

Fig 6.2 Calibration curve of verapamil in ph 6.8 phosphate buffer 

 

Table 6.2: Standard calibration curve parameters 

Sr. No. Parameter Value 

1 Correlation coefficient (R2) 0.998 

2 lope 0.035 

3 Intercept 0.0158 

y = 0.0352x
R² = 0.9978
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6.3 Evaluation of orally disintegrating tablets: 

verapamil ODT 1 prepared as formulation is given in table 6.1.we obtained result as it is bitter in 

test, dispersion time and disintegration time is more and insoluble lumps observed in solution. So we 

increase the quantity of MCC and increase sucrose and add aspartame in verapamil ODT 2 but still taste is 

bitter and dispersion time is more and tablet stick to the punches. So we remove the MCC and increase the 

quantity of lactose in verapamil ODT 3.still taste is bitter and dispersion time and disintegration time is 

more. so again we add MCC to decrease the disintegration and add citric acid and tartaric acid in verapamil 

ODT4 for taste and mouth feel. It give good taste and mouth feel to the tablet but tablet become hard and 

increase the dispersion time and disintegration time. So in verapamilODT 5 we remove citric and tartaric 

acid and increase the quantity of aspartame and also add sorbitol. Tablet obtained good taste and mouth 

feel also good dispersion and disintegration time but it stick to the punch and friability does not passes the  

limit. So we decrease the quantity of sucrose and increase the talc and magnesium stereate in 

verapamil ODT 6.Still friability not passes the limit so we increase the quantity of MCC and addition of 

aerosil in verapamil ODT 7.Friability is within the limit. So finally in verapamil ODT 8 increasing the 

quantity of MCC and obtained good taste, dispersion, disintegration and dissolution compare to verapamil 

ODT 7. 

6.3.1 Precompression Parameters :( formulation verapamil ODT 1 to verapamil ODT 13) 

Blend of First three batches verapamil ODT 1to verapamil ODT 3 prepared for only 20 tablet for 

optimization of taste, Dispersion time, disintegration time and mouth feel so could not perform pre 

compression parameter like angle of repose, tapped density and % compressibility, and Drug content and 

dissolution studies 

Table 6.4: Precompression parameter of verapamil ODT 4  

Formulation Bulk density 

(gm/cm3) ± 

SD 

Tapped density 

(gm/cm3) ± 

SD 

Carr‘s index 

(%)± SD 

Hausner‘s 

ratio ± SD 

Angle of repose 

(°)± SD 

F-4 0.48 ±0.008 0.56 ±0.008 15.19± 0.012 1.17 ±0.008 28.92 ±0.124 

F-5 0.50±0.015 0.55±0.0219 13.32±1.231 1.13±0.001 29.66±1.527 

F-6 0.53±0.0360 0.58±0.01 14.20±0.575 1.17±0.01 29.52±1.529 

F-7 0.47±0.015 0.55±0.020 14.30±0.900 1.17±0.01 29.57±0.576 

F-8 0.49±0.064 0.55±0.025 12.92±1.050 1.13±0.002 29±1 

F-11 0.43±0.004 0.57±0.006 14.92±0.83 1.17±0.009 29.54±1.26 

F-12 0.46±0.008 0.52±0.006 15.46±1.33 1.19±0.01 29.16±0.77 

F13 0.49±0.008 0.53±0.004 13.75±0.95 1.18±0.02 27±0.81 
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The bulk density of mixed blend was found to be0.48gm/cm2. The results indicating good packaging 

capacity of tablets. The tapped density was found to be 0.56gm/cm2.By using these two densities hausners 

ratio and compressibility index was calculated. If the bed particle is more compressible then powder will be 

less flowable and vice versa. Material having carr’s index value less than 16% termed as free flow material. 

The powder blend had haunsers ratio of 1.2or less indicating the good flow ability. The hausners ratio and 

compressibility index was found to be 15.19and 1.17 respectively. 

 The flow ability of the powder was also evidenced by the angle of repose. The angle of repose is 

below than 300 range good to excellent flow properties of the powder. Lower the friction occurring within 

the mass and the better flow rate. The angle of repose was found to be 28.92.The results for 

characterization of blend were shown in table no. 6.4 

 

6.3.2. Post compression Parameter: (formulation verapamil ODT 1 to verapamil ODT 13) 

Frmulation Weight 

variation ± SD 

Hardnes 

kg/cm2± SD  

Thickness (mm) 

± SD  

Friability (%)± 

SD 

Invitro 

Dispersion 

time(min) ± 

SD 

Disintegration 

time (sec) ± 

SD 

F-1 209±2.941 3±0.408 

 

3.44±0.016 

       1.90±0.020 

1.26±0.02 

 

92±2.054 

 

F-2 204±2.867 3.9±0.169 3.41±0.008 1.47±0.024 1.5±0.04 85±4.082 

F-3 199±1.699 3.6±0.402 3.41±0.012 1.50±0.049 1.03±0.03 72±2.058 

F-4 202±2.160 4.7±0.124 3.40±0.008 0.72±0.020 0.65±0.02 60±2.942 

F-5 199±2.624 2.3±0.249 3.39±0.008 1.60±0.032 0.35±0.01 57±2.0548 

F-6 214±1.699 3.3±0.286 3.47±0.02 1.40±0.163 0.31±0.01 42±0.548 

F-7 221±1.632 3.9±0.163 3.52±0.02 0.94±0.016 0.31±0.01 33±2.624 

F-8 225±1.632 3.5±0.124 3.58±0.012 0.83±0.012 0.29±0.01 27±2.0548 

F-9 198±1 3.1±0.10 3.38±0.008 - 0.45±0.015 40±1 

F-10 199±2.08 5.00±0.152 3.41±0.008 
   0.74±0.008 

0.71±0.01 55±0.57 

F-11 201±1.15 3.9±0.05 3.41±0.008 
0.99±0.008 

0.35±0.01 39±2 

F-12 207±5.85 3.9±0.10 3.52±0.016 
0.95±0.008 

0.39±0.01 35±1 

F13 222±2.08 3.6±0.10 3.55±0.009 
0.85±0.021 

0.31±0.015 25±0.57 

 

Weight variation : 

The percentage weight variation was found to be within the limit of ± 7.5% as per Indian pharmacopoeia. 

Hence all the tablet formulations were within the pharmacopeia limits. 
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Hardness : 

 Hardness was maintained to be within 2.3 kg/cm2 to 5.0 kg/cm2.Orally disintegrating tablets are less hard 

then conventional ones, due to lower compression force. these tablets can therefore be fragile and need 

individual packaging. 

Thickness:  

Thickness was found in the range from 3.39mm to 3.58mm. 

 Friability:  

Formulation F-1 to F-6 posses’ poor mechanical strength. Formulation F7 to F 11 possesses good 

mechanical strength (Less than 1%). 

 

Disintegration test:  

The most important parameter that needs to be optimized in the development of oral disintegrating tablet is 

the disintegration time of the tablet. In the present study all the formulations except (F1,F2,F3)disintegrated 

within 1 minute. 

Drug Content: 

The drug content of tablets were found between 98.27±0.82% to99.66±0.33.The results indicated that, in all the 

formulation drug content was uniform. 

Wetting time: 

Wetting time is used as an indicator from the easeof the tablet disintegration in buccal cavity. It was 

observed that wetting time of tablets was in the range of 35 to 65 seconds.  

Invitro Dispersion time: 

The dispersion time for the formulation prepared with Crosspovidone + Crosscarmelose and Dehydrated 

banana powder in the range of  range of 0.29 to 1.26sec, 0.31 to 0.71 sec and respectively.  

The water absorption ratio: 

for prepared formulation batches water absorption ration in the range of 62%to98.66% 

Finess of Dispersion: 

All batches passes through a sieve screen with a nominal mesh aperture of 710 μm without leaving a 

residue on the mesh.  
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SUMMERY AND CONCLUSION 

Orally disintegrating tablet of Verapamil for antihypertensive use were successfully prepared with 

different Superdisinte grants by direct compression . The present studies were helped in understanding the 

effect of formulation process variables especially the concentration of different super disintegrants on the 

dispersion time and drug release profile. An overall result indicates that formulation F8 and F13  that 

contain 2% Cross povidone,cross carmellose and 7.5% dehydrated banana poeder with American mint 

flavor flavor exhibited least disintegration time and faster drug dissolution will lead to enhance the patience 

compliance. FTIR studies proved that no chemical interaction between Verapamil Superdisintegrants of the 

developed ODTs tablets . 

From the present studies it can be concluded that natural Superdisintegrant are suitable for the 

orally disintegrating tablet preparation. Dehydrated bababa powder showed better disintegration time and 

percent drug release as synthetic disintegrants. Hence it can be concluded that natural super disintegrants 

should be preferred as having nutritive value as well as cost benefit in formulation and development of 

Orally disintegrating  tablet as alternative to synthetic polymer. The F13 batche were formulated using 

DBP alone which showed almost equal and better results in terms of the evaluations such as wetting time, 

water absorption ratio, in vitro dispersion time and percent drug release with the formulation 

contain superdisintegrant (corscaramellose+Cross povidone). 

 Swelling and Solubility study showed that the DBP have enough swelling and solubility properties 

and from the results obtained from the formulations indicated that the DBP can be incorporated alone as 

binder, diluents and disintegrant in the conventional oral dosage form especially ODTs. 
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