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INTRODUCTION 

Immediate release dosage forms are the dosage forms 

having ability to dissolve ≥85% drug of its labelled 

amount within first 15 minutes. For immediate release 

tablet only factors which majorly affect on the 

dissolution is disintegration stage which is majorly 

happens within first 45 min. In order to increase the 

dissolution and indirectly bioavailability of the drug 

disintegration is the main parameter which is to be 

considered. Disintegrants are used in majorly for 

immediate release tablet formulations to reduce the 

disintegration time. Disintegrant such as Croscarmellose 

sodium, Sodium Starch glycolate and Crospovidone are 

used.
[1]

 The proper choice of disintegration is most 

important for its adequate disintegration and it is also 

going to affect on dissolution and bioavailability of 

drug.
[2]

 Tablets are the most widely considered dosage 

form for successful delivery of dose. As it provides 

several advantages over the other dosage forms.
[3]

 

Immediate release tablets are invented to disintegrate and 

release the drug with no special rate controlling feature, 

such as special coating and other techniques. An 

immediate release dosage form specifically provides a 

manufacturer to diversify market and simultaneously 

offering the patients a convenient dosage form.
[3]

 The 

drug which is administrated through the oral route shows 

dissolution and systemic absorption.  The factors like 

solubility, permeability and also the dissolution affects 

the drug bioavailability. The major factor which is going 

to affect the solubility of drug is its own solubility, in 

gastrointestinal region. The poor bioavailability of drug 

is due to its low aqueous solubility. Solubility of new 

drug substances is the challenging thing to the science, 

though the formulation development via oral route is 

majorly considered and preferred due to its 

convenience.
[4]

 

 

Oral solid dosage form is most preferred among all the 

delivery system as it does not require the special 

attention as well as techniques to develop.
[2]

 

1. Formulation and evaluation of immediate release 

tablets of zolpidem tartrate 

By direct compression: The aim of this study was to 

compare the disintegrant‘s efficiency of 

superdisintegrants like Ac Di Sol, Sodium starch 

glycolate and Crospovidone by using in immediate 

release tablet. The disintegration efficiency was found in 

following order: Ac-Di-Sol > Crospovidone > Sodium 

starch glycolate.
[1]

 

2. Effervescent morphine results in faster relief of 

breakthrough Pain in patients compared to immediate 

release morphine Sulfate tablet: Morphine tablets have 

been formulated to produce an easily ingested 

effervescent solution when placed in water. It was 
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hypothesized that an aqueous solution would result in 

fast gastrointestinal transit with a more rapid onset of 

action compared to immediate release morphine sulphate 

(IRMS), which would be especially beneficial in treating 

breakthrough pain (BTP). 

 

Types of Tablet
[6,7]

 

A. Oral tablets for ingestion  

a. Compressed tablets 

b. Multiple compressed tablets 

i. Layered tablets 

ii. Compresssion-Coated tablets 

c. Repeat action tablets 

d. Delayed action and enteric coated tablets 

e. Sugar and chocolate coated tablets 

f. Film coated tablets 

g. Chewable tablets 

  

B. Tablets used for oral cavity 

a. Buccal tablets  and Sublingual tablets  

b. Troches and lozenges  

c. Dental cones 

 

C. Tablets administered by Other route  

a.  Vaginal tablets 

b. Implantation tablets\ 

 

D. Tablets used to prepare solution  

a. Effervescent tablets 

b. Dispersing tablets  

c. Hypodermic tablets 

d. Tablet triturates  

 

A. Oral tablets for ingestion  
a. Compressed tablets: Uncoated tablets which are 

manufactured by compression using any of the wet 

granulation, Direct compression , double 

compaction technique. Tablets belonging to this 

category generally designed to show high 

disintegration and drug release. 

b. Multiple Compressed tablets: These types of tablets 

are again classified as layered tablets and 

compression coated tablets. Both types of tablets 

usually undergo a light compression as each 

component is laid down, with main compression 

being final one. Tablet compression machine is low 

to get optimum tablets.   

c. Repeat action tablets: The mode of operation of 

repeat action tablets are leading to provide effect for 

several times, based on formulation development.  

d. Delayed action and Enteric coated tablets: The 

delayed action tablet dosage form is intended to 

release a drug after some time delay, or after tablet 

has passed through one part of GI tract into another.  

e. Sugar and Chocolate coated tablets: The primary 

role to develop the sugar and chocolate coated 

tablets is to make them glossy, elegant and easy to 

swallow appearance. These tablets are used for 

multivitamin and mineral combination.  

f. Film coated tablets: The film coating compositions 

employed one or more polymers, which generally 

include the plasticizer for a polymer and possibly the 

surfactant to facilitate the spreading. 

g. Chewable tablet: Instead of swallowing the tablet as 

intact chewable tablets are needed to chewed in 

mouth. 

 

B. Tablets used in the oral cavity  

a. Buccal and sublingual tablets: These two classes of 

tablets are intened to held in buccal cavity. Drug 

administered through this route are intended to 

provide systemic effect, they must have good 

absorption by oral mucosa.  

b. Troches and lozenges: In order to get the local effect 

in the mouth or throat troches and  lozenges are 

used. These tablets  are used to treat the sore throat 

and coughing in common cold.  

c. Dental cones: Dental cones are relatively used as 

antibacterial compounds or to reduce bleeding by 

containing an astringent and anticoagulant.  

  

C. Tablets administered by other route 

a. Vaginal tablets: Vaginal tablets or inserts are 

designed to undergo slow dissolution and drug 

release in vaginal cavity. The tablets are typically 

ovoid or pear shaped to facilitate retention in vagina.  

b. Implantation tablets: Implantation and depot release 

tablets are designed for subcutaneous implantation 

in animals and man. Their purpose is to provide 

prolonged drug release, ranging from one month to a 

year.  

 

D. Tablets used to prepare solution  

a. Effervescent tablets: The simultaneous release of 

carbon dioxide in the solution lead to release of drug 

from the tablet due to disintegration. The tablets are 

made by compressing API with organic acids such 

as citric acid.   

b. Dispersing tablets: Dispersing tablets are added to 

specified volume of water in order to get solution of 

drug. 

c. Hypodermic tablets: Hypodermic tablets are 

composed of one or more drugs with other readily 

water-soluble ingredient and are intended to added 

in sterile water or water for injection.  

d. Tablet triturates: Tablet triturates are small usually 

cylindric, molded or compressed tablets. Though 

rarely used today, they provided extemporaneous 

method of preparation by pharmacist. The drug used 

for tablet triturates are quiet potent.  

 

Advantages and disadvantages of immediate release 

tablet
[3]

 

A. Advantages 

a. Drugs having high dose are able to administer in the 

body as immediate release dosage form 

b. Immediate release formulation lead to decrease the 

dissolution time  
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c. Immediate release formulation lead to decreased 

disintegration time 

d. It does not require any specified technique for 

development of the formulation 

 

B. Disadvantages  

a. Drugs have short life period so frequent dosing is 

required 

b. Drug release from the formulation is high in short 

period it may lead to toxicity due to increased level 

in blood 

 

Techniques used in preparation of Immediate release 

tablet: 

1. Tablet moulding technique 

2. Direct compression technique 

3. Granulation 

 

A. Dry granulation 

i) Roller compaction 

ii) Slugging 

B. Wet granulation 

4. Mass extrusion technique 

5. Solid dispersion technique 

   

1. Tablet moulding technique 

In this method hydro-alcoholic solution is used to 

moisten the blend and tablets are compressed at lower 

compression pressure than the conventional tablet 

compression pressure. The moisture present in tablet is 

removed by using air drying method. The availability of 

porous structure to tablet leads to enhanced dissolution 

profile.
[8]

 For further improvement in dissolution, 

Powder should be passed through very fine sieve.
[9]

 

During the development of moulded tablet the problem 

of mechanical strength arises which is solved by using 

binder like acacia, PVP etc.
[8]

 

 

2. Direct compression technique 

In this technique the blend of drug and excipients is 

directly compressed without any pre-treatment. In order 

to perform direct compression the drug and excipients 

must have sufficient flow properties. Some drugs possess 

the property to get directly compressed into tablet of 

acceptable quality. The type of disintegrants and the 

amount of disintegrants is a point that should be focused 

because they change dissolution profile.
[8]

 Direct 

Compression is a process by which tablets are 

compressed directly from the powder mixture of API and 

suitable excipients. In this case there is no pre-treatment 

will be given to the powder or API is required for 

compression. This process requires fewer operations in 

comparison to other systems, Such as blending and 

compression.
[10]

 

 

Advantages and Disadvantages of Direct 

compression.
[10]

 

Advantages  
1. As compared to other processes, direct compression 

is most economic and efficient process 

2. Stability of formulation is increased due to less 

contact with moisture and heat 

3. Direct compression lead to reduce the interaction 

between unstable excipient 

 

Disadvantage 

1. Drugs having low potency are not suitable for direct 

compression process 

2. Drugs having problem with flow property and with 

compression are not suitable for direct compression 

 

3. Granulation 

Granulation is the process of particle enlargement by 

agglomeration, in this process small sized fine particle or 

coarse particles are being converted to the large 

agglomerates so called as granules. Due to granulation 

the dosage form uniformity is increased and it also leads 

to increase in density of blend so that it occupies low 

volume during processing.
[11]

 

 

A. Dry granulation: The powder is precompacted with 

roller compactor or slugging process, and then further 

crushing will done. The advantages of roller compaction 

over the slugging are as follow: 

a. Production capacity is greater 

b. Minimum need of lubricant and greater control over 

the operation parameter 

i) Roller Compactor:In this process the powder present 

in the two rollers is compressed leading to formation of 

and compact mass. Roller compaction is a continuous 

process which leads to formation of compact mass. It 

leaded to improvement in dust problem and filling of die 

during compression, this is achieved by increase in 

density of granules. Roller compaction is used when drug 

substance is sensitive to moisture or heat.
[12]

 

ii) Slugging: In the process of slugging the dry powder is 

compressed by using tablet press. Only sufficient 

pressure to compress the powder into the uniform slug is 

important. Once the slug are produced, they are reduced 

to the appropriate granule size for final compression by 

milling and screening.
[13]

 

 

B) Wet granulation: The improvement in flow 

properties of powder due to wet granulation lead to 

impart an beneficial mark on the pharmaceutical 

industry. Wet granulation serves a proper powder for 

granulation
[13]

.This is most commonly used technique in 

the pharmaceutical industry. It involves addition of 

liquid solution with or without binder to the powder. The 

wet mass is allowed to dry and sized to form granules 

and more permanent bonds are formed during the drying 

which leads to the formulation of granules.
[14]

 

 

4. Mass extrusion technique: In this technique the 

softening of the blend of active drug is done by using 

water soluble solvent like methanol or polyethylene 

glycol and softened blend is put into the extruder to 

produce the cylindrical shape of the product
[3]

.This 

method is primarily used in the controlled release 

formulations. It involves dry mixing of materials to 
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achieve the uniform blend and resulted mixture is wet 

granulated to form a wet mass. The wet mass is extruded 

to form rod shaped particles. Resulted particles are 

rounded off in spheronizer and then allowed to dry. 

These rounded particles obtained after drying, in order to 

obtain mean size are again screened.  

 

Advantages and Disadvantages of extrusion-

spheronisation
[14]

 

Advantages 

a. It have ability to high amount of dose without 

producing excessive size 

b. Multiple drugs having various ratios are 

incorporated in this process  

c. Characteristics, such as Physical characteristics of 

drug can be modified by this method 

 

Disadvantages  
a. It is time and labour consuming process in 

comparison to other granulation techniques 

 

5. Solid dispersion  

There is the presence of two components in the solid 

dispersion system which includes the matrix which is 

hydrophilic in nature and drug molecule which is 

hydrophobic in nature. Matrix may have crystalline or 

amorphous nature. The major challenge in this system is 

to develop the formulation which contains the mixture of 

matrix and drug, while the matrix and drug are poorly 

miscible.
[3] 

 

 

 

Table 1.Summary of recent progress in granulation techniques and technologies
[11]

 

Techniques/ 
Technologies 

Description 
Granule 

characteristics 
Merits Limitations Equipment 

Pneumatic dry 

granulation 

        Dry 

granulation 
        mild 

compaction and 

pneumatic 

classification 

  Porous, highly 

compressible, taste 

masking 
  Fast disintegration 

release time 

modification 

↑Drug loading 
  Thermolabile and 

moisture sensitive 

durg 
↑Produc stability 
↓Cost and waste 

x Recycled granule 

quality 
x Segregation 

potential 
x Friability 

  Roller compaction 

with air steam or 

vaccume 

Reverse wet 

granulation 

        Wet 

granulation 
        Water and 

solvent is 

granulating liquid 
  

  Uniform wetting 
  Uniform erosion 

↓ Particle size 
  Spherical shape 
  Poorly water 

soluble drug 

x Large particle 

size 
x Lower porosity 
x Many problem 

similar to wet 

granulation 

  High speed mixer 

Steam granulation 

        Wet 

granulation 
        Steam is 

granulating liquid 

↑ Diffusion rate 
↑ Distribution 
↑ Surface area 
  Spherical shape 

  Ecofriendly 
  Sterility process 

time 
  No solvent used 
  No health hazard 

x Local over 

heating/ wetting 
x High energy 

input x Thermo 

labile drug 
x Limited binder 

  High speed mixer 

with steam 

generator/regulator 

Moisture activated 

dry granulation 

        Wet 

granulation 1-4% 

water is 

granulationg 

liquid and 

moisture 

absorbing 

material 

  Uniform size 
↑ Flowability 
↑Compressibility 

  Less energy input 
  No drying process 
  Wide 

applicability 
  Continuous 

processing 
↓Shorter process 

time 

x Moisture 

sensitive drug 
x Impossible high 

drug loading 
x Limited 

absorbant 

  High shear mixer 

coupled with a spray 

Thermal adhesion 

granulation 

        Wet 

granulation 
        Low water/ 

solvent is 

granulating liquid 

and heating at 30- 

130 Deg. C 

  Flowability, 

friability 
  Tensile strength 

↑ Drug loading 
  No drying process 

dust 

x High energy 

input 
x Thermolabile 

and moisture 

sensitive drug 
x limited binder 

  Tumble blender or 

similar equipment 

coupled with heating 

system 

Melt granulation 

        Wet 

granulation ‗ 
        Meltable 

binder as 

granulating liquid, 

heating at 560-90 

  Possible modified 

releawse 
↑Dissolution 

  No water or 

solvent 
  No drying process 
↓ Energy input 
↓ Cost and process 

time 

x Thermolabile 

drug 
x Limited binder 

  High shear mixer 
  Fluidized bed 



Gorle et al.                                                                      European Journal of Biomedical and Pharmaceutical Sciences 

www.ejbps.com 

 

139 

deg.C   Water sensitive 

drug 

Freeze granulation 

     Wet 

granulation, 
        spray 

freezing and 

subsequent freeze 

drying for slurry 

or suspension 

  Uniform size 
↑ Flowability 
↑ Spherical shape 

↑ Granule 

homogeneity 
  Thermolabile 

drug 
  Granule density 

control 
↓Material waste 

x Limited solvent 

medium 
x Only suitable for 

conversion of 

liquid slurry or 

suspension to 

granules 

  Spray freezer 

coupled with freeze 

dryer 

Foam granulation 

        Wet 

granulation 
        Foam as 

granulating liquid 

  Uniform binder 

distribution 
  No overwetting 
 Uniform size ↑ 

Surface area 

↓ Water requirement 

no spray nozzle used 
  Low water 

required 
↓ Cost and process 

time 
  Water sensitive 

drug 

x Moisture 

sensitive drug 
x Limited binder 

  High shear mixer 

or fluidised bed 

granulator coupled 

with foam generator 

or regulator 

    Possibility, suitability or availability ↓ reduced or decreased× Unsuitable or not applicable ↑ Increased or high 
 

Disintegration
[3]

 

In order to release the drug from the formulation 

disintegrants are used which lead to availability of drug 

in aqueous environment. Disintegrants lead to breaking 

of solid dosage form which lead to enhance the surface 

area of particles and promoting more rapid release of the 

drug from the formulation. There are four main 

mechanism from which tablet disintegrates are as follow: 

a. Swelling 

b. Capillary action  

c. Deformation  

d. Chemical reaction ( Acid base reaction ) 

 

a. Swelling: The most common method used in the 

disintegration of tablet is swelling. It is only affected by 

porosity higher the porosity in the formulation lower is 

the swelling and lead to poor disintegration. On the other 

side if the porosity of tablet is low it leads to show good 

swelling, and simultaneously lead to disintegrate rapidly. 

The point to be considered here is that high the packing 

fraction it leads to inadequate penetration of water which 

lead to again show poor disintegration.  

b. Capillary action/ Wicking: Disintegrating agents 

which are not able to swell shows the disintegration 

action by capillary action. The porosity leads to provide 

the pathway for penetration of the water molecule. It is 

due to the disintegrants having low compressibility and 

low and cohesiveness. Due to capillary action tablets 

lead to break down. 

c. Chemical reaction (Acid-Base reaction): The ability 

of acid to react with carbonates and bicarbonates lead to 

formation of theCO2 gas which is liberated from 

formulation and simultaneously leading to disintegrating 

the formulation. Acids like tartaric acid and citric acid 

lead to interact with bases like carbonates and 

bicarbonates lead to interaction, and liberation of CO2 

gas occurs which lead to disintegration of tablet. It also 

shows somewhat taste masking nature to the formulation.  

d. Deformation: The elastic nature of some molecules 

like starch grains lead to get deformed when pressure is 

applied on them, and comes to their original shape upon 

releasing of pressure on them. When the compression 

pressure is applied to the tablet granules lead to deform 

and show an ―energy rich‖ condition and when the tablet 

is coming in the contact with the water it lead to release 

the pressure and shows disintegration. 

 

Disintegrants: Disintegrants are added to the 

formulation in any prior stage such as before granulation 

or before compression of tablet. The present 

pharmaceutical compositions comprise one or more 

disintegrants in the range of about 0.5% to about 30%, 

preferably about 1% to about 10%, and more preferably 

about 2% to about 6%, of the total weight of the 

composition. The most preferred disintegrants in 

pharmaceuticals is Croscarmellose sodium.
[10]

 

 

Drug excipient compatibility
[15]

 

Drug excipient interaction is one of the crucial factor in 

pre-formulation step in drug development, to achieve 

consistent stability, bioavailability and manufacturability 

of solid dosage form. In formulation development an API 

comes in direct contact with excipients and which may 

facilitate the administration and release of active 

ingredient as well as protect it from environment. If drug 

and excipient are not compatible with each other it may 

lead to affect on organoleptic characters, or may lead to 

degradation of active drug. For development of effective 

dosage form the selection of excipient is done very 

carefully. The selection of proper excipient lead to the 

formulation of proper dosage form which shows 

appropriate bioavailability, stability and increased shelf 

life. The excipients and reactive impurities in the 

excipient may interact with the drug and may catalyse 

the degradation process of API. Incompatibility is termed 

as the interaction of excipients with drug that leads to 

change the chemical, physical or pharmacological effect 

of the formulation.  
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There are two types of interactions which occur 

during the formulation storage 

1. Physical interaction  

2. Chemical interaction 

1. Physical interaction: In this scenario there is only 

change in the physicochemical characters like the 

dissolution, solubility and finally the bioavailability of 

the formulation. This may occur due to change in the 

colour, odour, taste, polymorphic form or crystallisation 

of the drug in the presence of other excipients. In some 

cases there is the predetermined physical interactions are 

considered in order to increase the solubility and 

bioavailability of the formulation. Example: Drug- 

Cyclodextrin complexes and Solid dispersion. 

2. Chemical interaction: In chemical interaction direct 

interaction between drug and excipients takes place 

which lead to change in micro-environmental pH. Also 

minor amount of impurities present in the excipient lead 

to interact with the drug and other functional components 

of formulation.  

 

Analytical tool for compatibility assessment of APIs: 
There are various techniques available for 

predetermination of suitable excipients for the drug, 

which lead to minimisation or completely removal of 

chances of drug excipient interaction. Till the date there 

is not a single universally acceptable criterion which is 

leading to guide on drug excipient compatibility study. 

However there is availability of many reports which 

guide to drug excipient compatibility study. 

A. Thermal method of analysis: Thermal method of 

analysis is frequently used method for quick 

assessment of physicochemical incompatibility. The 

use of conventional technique leads to acquire large 

sample preparation and long storage time to obtain 

optimum results. However thermal method of 

analysis gives advantage over the conventional 

isothermal stress testing technique. Thermal method 

of analysis eliminates the process of long storage 

condition and multiple sample preparation. 

 

It also provide the availability of multiple excipient 

testing in short duration of time . 

a. Differential scanning Calorimetry: This method is 

available for testing of excipient and API compatibility 

since last 50 years. In the method the DSC curves of pure 

sample are compared with the 1:1 physical mixtures. An 

absence or presence of significant peak lead to determine 

that the drug and excipient are compatible with each 

other or not. DSC helps to lessen the time consumption 

for analysis of sample.  

b. Isothermal microcalorimetry: It works on the 

principle that all the physical and chemical process 

accompanied by a heat exchange within their 

sarrounding. A minute amount of heat exchange in 

surrounding is easily detected here. The solution, 

suspension or solid formulation of drug and excipient is 

placed into the calorimeter and the thermal activity at 

constant temperature is measured. The basic assumption 

in this process is that the rate of heat production is 

directly proportional to the rate of chemical and physical 

processes taking in the sample. Here the thermal activity 

of API and excipients are considered individually, then 

the obtained output is compared with the individual 

component of formulation. If any significant difference 

is observed then the API and excipients are considered as 

incompatible.  

 

Evaluation of Immediate Release Tablet.
[16]

 

a. Angle of repose: In order to characterise the flow 

property of powder angle of repose is one of the most 

useful and common technique. Angle of repose leads to 

determine the characteristic friction between the particle 

surfaces. Errors in the experiment arise due to the 

consolidation of aeration in powder in cone. The angle of 

repose is constant three dimensional angle formed by 

powder.  

 

Basic method for angle of repose 

The method by which angle of repose is measured are 

dependent on the factors like height of the funnel from 

the surface and the base on which the powder falls 

having predetermined diameter or diameter may vary 

upon change the height of pile.  

 

Table 2: Flow properties and corresponding angle of 

repose.  

Flow property Angle of repose 

Excellent 25-30 

Good 31-35 

Fair-aid not needed 36-40 

Passable-may hang up 41-45 

Poor-must agitate, hang up 46-55 

Very poor 56-65 

Very, very poor >66 

 

b. Compressibility index and Hauser ratio: 
Compressibility index and Hauser ratio are one of the 

most commonly and conveniently used method for 

measurement of the flow property. The compressibility 

index and Hauser ratio are measured by the bulk density 

and tapped density of powder or granules. Basically the 

compressibility index and Hauser ratio are measured as 

follow: 

Bulk volume of the powder/granules is determined 

Tapped volume of the Powder/granules is also 

determined by tapping in such a way that there is not 

further decrease in the volume occurs.  

 

Table 3: Scale and flowability. 

Compressibility 

index(%) 
Flow property 

Hausner 

ratio 

≤10 Excellent 1.00-1.11 

11-15 Good 1.12-1.18 

16-20 Fair 1.19-1.25 

21-25 Passsable 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 
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Recommended procedures for compressibility index 

and Hausner ratio: Measuring cylinder having volume 

of 250 ml is used and sample having weight 100 gm is 

used. An average three determinations is recommended.  

Compressibility index = 100(Initial volume – Final 

volume)/ Initial volume  

Hausner ratio = Initial volume / final volume  

 

Bulk density: The bulk density of the powder is the ratio 

of mass of the powder and volume of untapped powder 

containing the void space. Hence the bulk density of the 

powder depends on the factors such as mass and 

presence of the untapped volume of the powder. The 

bulking capacity of the powder is depend on the 

preparation, storage and handling of the powder. The 

particles can be packed to have various range of bulk 

densities, however slight variation in the arrangement of 

particles lead to change In the bulk density of powder. 

The bulk density is measured by taking the known 

amount of powder and passing it to the measuring 

cylinder through the sieve and measuring its volume. The 

units for density are g/ml, the international units for the 

density are 1000kg/m3. 

Bulk density = Mass of Powder taken/ Bulk volume 

 

Tap density: The density of powder is increased due to 

tapping of powder, because of decrease of void space it 

lead to densification of powder particles. Tap density is 

achieved by mechanically tapping the graduated cylinder 

containing powder sample. After observing the initial 

reading of volume and weight the mechanical tapping is 

done until there is no further reduction of volume. The 

tapping is achieved by taking the measuring cylinder to 

certain height and allowing it to drop under its own 

weight. Device that rotates the cylinder or vessel during 

tapping may be preferred to minimise any possible 

separation of mass during tapping down.  

Tap density = Mass of powder taken/ Tapped volume 

 

In Process Quality Control (IPQC) and Finished 

Product Quality Control (FPQC) Tests for tablet 

1. Friability 

2. Hardness 

3. Disintegration  

4. Weight variation test  

5. Appearance 

6 .Size and Shape 

7. Assay  

8. Unique Identification Marking 

9. Stability study 

 

1. Friability study
[17]

: Friability is a method used to 

determine the strength of compressed uncoated tablet 

upon application of physical shocks and attrition. 

Friability is the test which determines how much is the 

tablet able to withstand the physical stress during the 

manufacturing, distribution and handling by patient. 

Friability is one of the key tests used in development of 

pharmaceutical solid dosage form. The friability test of 

tablet plays a very important role during the dissolution 

test.  

 
Figure 1: Single drum friability apparatus

[17]
 

 

Acceptance Criteria: Conventional tablets which loose 

0.5% to 1% weight are considered as acceptable. 

Generally the test is run singly and if the results are 

found unacceptable then the test again run twice and the 

average of the three is considered here to get results in 

acceptable range i.e. less than 1%. 

Special precautions: For the hygroscopic tablets the 

humidity controlled environment is required for testing. 

Most effervescent tablets and chewable tablets show high 

friability which is showing the presence of stack packing 

which is important for these types of tablets.  

Formula for friability testing: 100 (Initial weight – Final 

weight)/ Initial weight 

2. Hardness
[18]

: For the batch to make it ready for 

packaging and marketing it should have adequate 

hardness. Hardness testing is done in continuous process 

to monitor product consistency in order to develop 

quality product. And thus it is also necessary that the 

equipment used to produce a tablet should be accurate 

and calibrated. Breaking load is the process of measuring 

the strength of the brittle materials. 

 

Tablet hardness tester: Basically the measurement of 

hardness of the tablet is considered in early days by 

using Monsanto hardness tester which was based on 

compressing the tablet between two jaws via spring 

gauge and screw. In Pfizer hardness tester the vertically 

mounted tablet was squeezed in the devices that 

resembled a pair of pliers. In order to obtain the average 

tablet breaking force the minimum 6 tablets used. 

 

3. Disintegration test: This test determines that the tablet, 

granules and capsules disintegrates at a predetermined 

time when kept in liquid medium at a experimental 

condition.  

 

Disintegration is a State in which any residue of the unit, 

except fragments of insoluble coating or capsule shell, 

remains on the screen of the test apparatus or adhering to 



Gorle et al.                                                                      European Journal of Biomedical and Pharmaceutical Sciences 

www.ejbps.com 

 

142 

the lower surface of the disk, if used, is a soft mass 

having no palpably film core.  

 

USP disintegration apparatus have 6 glass tubes having 3 

inch length, having open top end and at the bottom there 

is sieve of size 10 mesh screen. To perform 

disintegration test one tablet is kept in each tube and 

temperature of bath is maintained at 37 ± 2 °C. The 

arrangement of the rack assembly is such that tablet 

should be below 2.5 cm from surface of water upon 

upward movement, and should not go below 2.5 cm upon 

downward movement. A standard motor assembly is 

used to move the rack assembly up and down and show 

28 to 32 cycles per minute. In certain specific conditions 

perforated plastic disc are used which lead to provide 

immerging of tablet below the water continuously. The 

tablet complies with the USP test if all the tablets 

disintegrated completely. If one or two tablets remained 

to disintegrate repeat the test again on 12 additional 

tablets. The requirement is met if not less than 16 of total 

18 tablets are disintegrated.
[19]

 

 

Table 4: Limit as per IP, BP and USP for disintegration of tablets
[19]

 

Categories of tablets 
Disintegration time (min) 

IP (min) BP(min) USP 
Uncoated tablets 15 15 5-30 min 
Coated tablets 60 60 1-2 hours 
Enteric coated tablets 60 - 1 hour as per individual monograph 
Film coated tablets 30 - 30 min as per individual monograph 
Effervescent tablets 5 5 Less than 3 min as per individual monograph 
Soluble tablets 3 3 - 
Dispersible tablets 3 3 Less than 3 min as per individual monograph 
Orodispersible tablets - 3 - 
Gastro resistant tablets - 60 - 
Oral lyophilisates - 3 - 

 

4. Weight Variation Test: According to weight 

variation test the 20 tablets are weighed individually and 

average weight of them is taken, and compared to 

individual tablet weight. Not more than two tablets 

should go beyond upper and lower limit. Formula for 

weight variation test: 

Weight variation = (Individual weight – Average 

weight)/ Average weight X 100 

The table shown below provides information of which 

how much % deviation in weight is accepted according 

to weight in different pharmacopoeia.
[15] 

 

Table 5: Limits for weight variation test as per IP,BP and USP. 

Average weight(mg) 
Percent deviation (%) 

IP/BP USP 
80 mg or less 130 mg or less ±10% 
More than 80mg but less than 250mg 130mg to 324 mg ±7.5% 
250 mg or more More than 324mg ± 5% 

 

5. Appearance: The appearance of solid dosage form 

should be adequate including Cracking, Mottling and 

Printing mistake.
[19]

 

6. Size and shape The factors like dose are leading to 

impact on the size and shape of the tablet. Drugs having 

high dose lead to show variation in tablet shape as 

compared to drugs having low dose. The size and shape 

of the tablet can be dimensionally described, controlled 

and monitored. It is determined by tooling during 

compression of tablet.
[19]

 

7. Assay: There is need to determine the strength or the 

content of API in the pharmaceutical tablet and it is also 

called as content test
[19]

  

 

8. Unique identification marking
[19]

  

Pharmaceutical dosage form has unique identification 

marking on tablet in addition to colour. Marking like 

embossing, engraving or printing of company name or 

product symbol on the surface which lead to rapid 

identification of the product.  

Advantages of Unique identification marking: 

a. Immediate identification in comparison to other 

product.  

b. High accuracy during selection of formulation 

c. Identification of foreign material can possible.  

 

 
Figure 2: Unique identification marking on tablets

[20]
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9. Stability Study
[21]

 The Stability of pharmaceutical 

products depend on the environmental factors such as 

temperature, humidity, light and also on other product 

related factors such as Chemical and Physical stability of 

API and excipients, manufacturing process used in 

formulation, Dosage form and its composition.  

 

Stability study of pharmaceutical product is routine 

procedures for maintenance of pharmaceutical product 

safety, quality and efficacy of product. Stability study 

provides the data about change in the formulation in 

accordance with change in exterior environment.  

 

Importance of stability study 

1. Early determination of formulation of toxic 

impurities in formulation.  

2. Determination of shelf life of the formulation. 

3. To make selection of container closure system for 

the formulation. 

 

Table 7: Types of stability studies
[21] 

Study type Storage condition 
Minimum time period 

Covered by data at submission 

Long 
25°C±2°C and 60% RH±5% RH or 

30°C±2°C and 65% RH±5% RH 
12 months 

Intermediate 30°C±2°C and 65% RH±5% RH 6 months 
Accelerated 40°C±2°C and 75% RH±5% RH 6 months 

 

Table 6: ICH Q1A Summary of Stability Parameters.
[21]

 

Study type and condition 
Storage 

condition 
Time period 

(months) 
Comments 

General 

Long term 

25 °C±2°C/60% 

RH±5% RH or 
30°C±2°C/65% 

RH±5% RH 

12 
Must cover retest or shelf life period at a 

minimum and includes storage, shipment 

and subsequent use. Intermediate 
30°C±2°C/65% 

RH±5% RH 
6 

Accelerated 
40°C±2°C/75% 

RH±5% RH 
6 

Acceleration 
Long term 5°C±3°C 12 Must cover retest or shelf life period at a 

minimum and include storage, Shipment 

and subsequent use. 
Accelerated 

25°C±2°C/60% 

RH±5% RH 
6 

Freezer Long term -20°C±5°C 12 
Must cover shelf life period at a minimum 

and includes storage, shipment and 

subsequent use. 

 

CONCLUSION 

The concept behind this review article is to establish the 

foundation for the development of immediate release 

tablet dosage form which is one of the most preferred 

dosage forms in market. The use of appropriate 

disintegrants leads to provide effective disintegration 

time. 

 

The availability of various techniques like direct 

compression, extrusion spheronisation are also taken into 

consideration and will be effective to develop such type 

of products. 
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