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INTRODUCTION TO TABLETS 

Tablets may be defined as the solid unit dosage forms containing one or more medicaments and 

excipients, prepared either by molding or compression. It comprises a mixture of active 

substances and excipients in powder or granule form. The excipients include diluents, binders or 

granulating agents, glidants and lubricants to ensure efficient tablet compression, disintegrants to 

promote tablet break-up in the digestive tract, sweeteners or flavors to enhance taste and 

pigments to make tablets visually attractive. 

ADVANTAGES 

1. Tablets offer the greatest compatibilities of all oral dosage forms for the greatest dose 

precision and the least content variability. 

2. Their cost is lowest of all oral dosage form. 

3. They are lightest and compact. 

4. Easiest and cheapest to package and ship. 

5. They have better physical and chemical stability and exert physiological activity of drug. 

6. Special forms to facilitate patient compliance eg: - sustained release, extended release 

formulations. 

7. Suitable for large scale economical production. 

DISADVANTAGES 

1. Unsuitable for infants and children and patients who cannot swallow. 

2. Delayed onset of action compared to liquid orals and parenterals. 

3. Drugs with poor wetting, slow dissolution properties, optimum absorption high in GIT or 

combination of above features make tablet manufacturing difficult. 

4. Bitter tasting drugs, drugs with objectionable odor or drugs that are sensitive to oxygen or 

atmospheric moisture may require encapsulation or entrapment prior to compression. 

DIFFERENT TYPES OF TABLETS 

They are generally divided as 

A. Compressed tablets 
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B. Moulded tablets/ Tablets triturates. 

CLASSIFICATION OF TABLETS ACCORDING TO USAGE 

(A) Tablets ingested orally: 

1. Compressed tablet, e.g. Paracetamol tablet 

2. Multiple compressed tablet 

a. Layered tablets 

b. Press coated/Dry coated Tablets 

3. Repeat action tablet 

4. Delayed release tablet, e.g. Enteric coated Bisacodyl tablet 

5. Sugar coated tablet, e.g. Multivitamin tablet 

6. Film coated tablet, e.g. Metronidazole tablet 

7. Chewable tablet, e.g. Antacid tablet 

(B) Tablets used in oral cavity: 

1. Buccal tablet, e.g. Vitamin-C tablet 

2. Sublingual tablet, e.g. Nitroglycerin tablet 

3. Troches or lozenges 

4. Dental cone 

(C) Tablets used to prepare solution: 

1. Effervescent tablet, e.g. Dispirin tablet (Aspirin) 

2. Dispensing tablet, e.g. Enzyme tablet (Digiplex) 

3. Hypodermic tablet 

4. Tablet triturates e.g. Enzyme tablet 

(D) Tablets administered by other Routes 

1. Implantation tablets 

2. Vaginal tablets 

FORMULATION OF TABLETS 

In addition to active ingredient, tablet contains a number of inert materials known as additives or 
excipients. 

Different excipients are: 
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1. Diluents 

2. Binders and adhesives 

3. Disintegrants 

4. Lubricants and glidants 

5. Colouring agents 

6. Flavoring agents 

7. Sweetening agents 

1. Diluents (Fillers) 

Diluents are used to make required bulk of the tablet when the drug dosage is inadequate to 

produce the bulk. Secondary reason is to provide better tablet properties such as improve 

cohesion, to permit use of direct compression manufacturing or to promote flow. 

a. Diluents for wet granulation 

i. Lactose (hydrous): Most widely used. Lactose reacts with certain amine 

drugs / proteins in the presence of metal stearates (lubricants) 

resulting in the tablet discoloration with time. Such a reaction is known 

as Millard reaction(Browning reaction) 

ii. Anhydrous lactose 

iii. Dicalcium phosphate and calcium sulfate: Excellent for water sensitive 

drugs because they contain appreciable water content and have low 

affinity to atmospheric moisture. 

iv. Bentonite and kaolin 

b. Diluents for dry granulation and direct compression 

i. Spray dried lactose 

ii. Directly compressible starches (corn, wheat or potato). They act as 

lubricant, binder and disintegrants 

iii. Colloidal silica 

iv. Sodium chloride used for dental cones 

v. Mannitol, sorbitol, sucrose, dextrose ( These agents can also be used as 

binder in solution form or for wet granulation) 

2. Binders and Adhesives 
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These materials are added to hold powders together to form granules to promote cohesive 

compacts for directly compressed tablet. 

Example: Acacia, tragacanth- Solution for 10-25 % Conc. Cellulose derivatives- Methyl 

cellulose, Hydroxy propyl methyl cellulose, Polyvinylpyrrolidone (PVP)- 2% conc. Starch 

paste- 5-15% solution. 

3. Disintegrants 

Added to a tablet formulation to facilitate its breaking or disintegration when it comes in contact 

with water in GIT. Disintegrants acts by three mechanisms 

a. Swelling e.g., alginates, starch, PVP etc. 

b. Improving penetration of aqueous liquids (wetting agents) e.g., SLS, clays 

c. Liberation of gas from effervescent base, e.g., NaHCO3 and citric acid. 

Superdisintegrants: Swells up to ten fold within 30 seconds when contact 

water. Example: Crosscarmellose- cross-linked cellulose, Crosspovidone- cross-

linked povidone (polymer), Sodium starch glycolate- cross-linked starch. 

4. Lubricants  

These are added for the following reasons 

• Prevents adhesion of the tablet material to the surface of dies and punches. 

• Reduce inter-particular friction; improve the rate of flow of tablet granulation. 

• Facilitate ejection of the tablets from the die cavity. 

Example: Lubricants- Stearic acid, Stearic acid salt – Stearic acid, Magnesium stearate, Talc, 

PEG (Polyethylene glycols).Glidants- Corn Starch – 5-10% conc, Talc-5% conc., Silica 

derivative – Colloidal silicas such as Cab-O-Sil, Syloid, Aerosil in 0.25-3% conc. 

Glidants are intended to promote flow of the tablet granulation or powder materials by reducing 

the friction between the particles. 

5. Coloring agent 

The use of colors and dyes in a tablet has three purposes: 

(i) It makes the tablet more esthetic in appearance. 
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(ii) Colour helps the manufacturer to identify the product during its preparation. 

All colorants used in pharmaceuticals must be approved and certified by the FDA (food 

& Drug Administration). Dyes are generally listed as FD&C (food, Drug & Cosmetic 

Dyes) dyes and D&C (Drug & Cosmetic Dyes). 

Example: FD & C yellow 6-sunset yellow FD & C yellow 5- Tartrazine FD & C green 3- Fast 

Green FD & C blue 1- Brilliant Blue FD & C blue 2 – Indigo carmine D & C red 3- Erythrosine. 

D & C red 22 – Eosin Y 

6. Flavoring agents 

Flavors are usually limited to chewable tablets or other tablets intended to dissolve in the mouth. 

Flavor oils are added to tablet granulations in solvents, are dispersed on clays and other 

adsorbents or are emulsified in aqueous granulating agents (i.e. binder).Usually, the maximum 

amount of oil that can be incorporated to a granulation without influencing its tableting 

characteristics is 0.5 to 0.75% w/v. 

7. Sweetening agents 

The use of sweeteners is primarily limited to chewable tablets. e.g - Sugar. 

Mannitol-72% as sweet as sugar, cooling & mouth filling effect  

Saccharin- Artificial sweetener, 500 times sweeter than sucrose. 

Disadvantages: it has a bitter after taste and carcinogenic 

Aspartame (Searle) - widely replacing saccharin.  

Disadvantage – lack of stability in presence of moisture 

 

MANUFACTURING METHODS OF TABLETS: In the tablet-pressing process, it is 

important that all ingredients be dry, powdered, and of uniform grain size as much as possible. 

The main guideline in manufacture is to ensure that the appropriate amount of active ingredient 

is equal in each tablet so ingredients should be well-mixed. Compressed tablets are exerted to 

great pressure in order to compact the material. If a sufficiently homogenous mix of the 

components cannot be obtained with simple mixing, the ingredients must be granulated prior to 
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compression to assure an even distribution of the active compound in the final tablet. Two basic 

techniques are used to prepare powders for granulation into a tablet: wet granulation and dry 

granulation. 

Powders that can be mixed well do not require granulation and can be compressed into tablets 

through Direct Compression. 

The manufacturing of tablet dosage form is basically done by two methods, such as 

1) Wet Granulation (most products) 

2) Direct Compression 

WET GRANULATION: Wet Granulation is a process of size enlargement whereby small 

particles are gathered into larger permanent aggregates in which the original particles can still be 

identified. Granulation usually refers to processes whereby agglomerates with sizes ranging from 

0.1 to 2.0 mm are produced. The most important reasons for a granulation step prior to tableting 

are to: 

• Improve the flow properties of the mix and hence the uniformity of the dose. 

• Prevent segregation of the ingredients. 

• Improve the compression characteristics of the tablet mixture. 

• Reduce dust during handling 

The flow ability of the tablet mixture improves because the granules are larger and more 

spherical than the primary particles. Larger particles usually flow better than small particles (e.g. 

compare the flow ability of crystal sugar with powder sugar). In the hopper of tablet machines, 

small particles tend to segregate from the larger ones because of the vibration of the machine. 

This causes higher concentrations of small particles at the bottom of the hopper. After 

granulation all particles are bound tight in the right amount in the granules, which prevents 

segregation of the small particles 

 

 

Process Flow Chart 

(Wet granulation method) 
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Equipment’s used in wet granulation method: 

1. Electronic Balance 

2. Sieve 

3. Rapid Mass Granulator (RMG) 

4. Multimill 

5. Fluid Bed Dryer 

6. Double Cone Blender 
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7. Vat for the preparation of granulating fluid 

 

DIRECT COMPRESSION: In the direct compression method, directly compressible filler (also 

called a filler-binder) is blended with the active(s), a lubricant and a disintegrating agent. Such 

free flowing directly compressible fillers make direct compression possible and practical. These 

include anhydrous lactose, unmilled dicalcium phosphate dihydrate, microcrystalline cellulose 

(e.g., Avicel PH 101), and modified (spray processed) lactose (e.g., Ludipress). Modified starch, 

e.g. Starch 1500 flows better and compresses better than original starch, but are not as effective 

as other materials as the sole filler-binder. Generally, Starch 1500 is used as a component of a 

direct compression filler system, most likely for its disintegrating property, i.e., as a more 

compactible and better flowing substitute for starch. Certain materials like mannitol, sorbitol and 

modified sucrose are particularly useful in formulating direct compression chewable tablets. 

Direct compression method can be classified as 

a) Direct Compression with direct compressible materials and 

b) Direct Compression by Slugging method 

Equipment’s used in direct compression method: 

1. Electronic Balance 

2. Sieve 

3. Double cone blender 

4. Rotary Press 
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Process flow chart 

(Direct Compression with direct compressible materials) 
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Experiment No. 1 

 

Aim: To evaluate the preformulation parameters of paracetamol.  

 

References: 

1)  Design and manufacturing of medicines, edited by Michael E. Aulton, 3rd edition, pg. 

no. 355-356. 

2) Pharmaceutical dosage forms and drug delivery system, Loyd V. Aller Jr., Nicholas G. 

Popovich; Howard C. Ansel; 9th edition, pg.no. 187-189. 

Principle: Preformulation commences when a newly synthesized drug shows sufficient 

pharmacological promise in animal models to warrants evaluation in man. These studies 

should focus on properties of a new compound that could affect the drug performance in 

development of efficacious dosage form. A thorough understanding of these properties may 

ultimately provide a rationale for formulation design or support the need for molecular 

modification. 

 

Definition: Preformulation involves the application of biopharmaceutical principles to 

physicochemical parameters of drug substance are characterized with a goal of designing 

optimum drug delivery system. Characterization of drug molecule is a very important step 

of preformulation stage of product development. 

 
• Description: White powder. 

• Category: Pain and fever, nonsteroidal anti-inflammatory drug. 

• Dose: 500 mg. 

• Storage: Store protected from light and moisture 

        Flow rate 

  Flow rate= 
𝑀𝑎𝑠𝑠 

𝑇𝑖𝑚𝑒
= 

Bulk density: Apparent bulk density (ρb) was determined by placing the granules 

into a graduated cylinder and measuring the volume (vb) and weight (m) “as it is”. 
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Bulk density=
𝑀𝑎𝑠𝑠

𝐵𝑢𝑙𝑘 𝑣𝑜𝑙𝑢𝑚𝑒
= 

ρb = m/vb 

 

 Weight of sample =  

Volume of sample =  

Bulk density = 

Tapped density: the measuring cylinder containing a known mass of granules was tapped 

for 100 times using a bulk density apparatus. The minimum volume (vt) occupied in the 

cylinder and the weight (m) of the granules was measured. The tapped density (pt) was 

calculated using the formula. 

Tapped density= 
𝑀𝑎𝑠𝑠

𝑇𝑎𝑝𝑝𝑒𝑑 𝑣𝑜𝑙𝑢𝑚𝑒
= 

pb = m/vb 

 
Tapped volume =  

Tapped density = 

Carr’s index: It is the measure of potential strength that a power could build up in its arch 

in a hopper and also the ease with which such an arch could be broken. Compressibility 

index of the granules was determined by using the formula. 

Carr’s Index (%)= 
𝑇𝑎𝑝𝑝𝑒𝑑 𝑑𝑒𝑛𝑠𝑖𝑡𝑦−𝐵𝑢𝑙𝑘 𝑑𝑒𝑛𝑠𝑖𝑡𝑦

𝑇𝑎𝑝𝑝𝑒𝑑 𝑑𝑒𝑛𝑠𝑖𝑡𝑦
×100 

 

Bulk density = 

 
Tapped density = 

 
Ci = 
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Carr’s index (%) Type of flow 

5-15 Excellent 

12-16 Good 

18-21 Fair to passable 

23-35 Poor 

33-38 Very poor 

>40 Extremely poor 

 
 

Hausner’s ratio: It is the measure of the flow property of the drug.  

Hausner’s ratio = 
𝑇𝑎𝑝𝑝𝑒𝑑 𝑑𝑒𝑛𝑠𝑖𝑡𝑦

𝐵𝑢𝑙𝑘 𝑑𝑒𝑛𝑠𝑖𝑡𝑦
 

Hausner’s ratio = pt/pb 

Angle of repose: It is the maximum angle possible between the surface of the pile of the 

powder and the horizontal plane. The angle of repose was measured by using funnel 

method, which indicates the flow ability of the granules. 

Angle of repose is determined by the following formula.  

Angle of repose (Ѳ): 

Height:                                   Radius: 

Ѳ=tan-1(ℎ
𝑟⁄ )= 

where θ = angle of repose 

 
h and r are the height and radius of the powder cone. 

 
θ = tan-1 h/r  = 

 



Industrial Pharmacy-I 

13 
 

Angle of repose (θ) Type of flow 

<25 Excellent 

25-30 Good 

30-40 Fair/passable 

>40 Very poor 

 
 

Solubility analysis: The solubility of drug is an important physicochemical property 

because it effects the bioavailability of the drug, the rate of drug release into dissolution 

medium and consequently, the therapeutic efficiency of the pharmaceutical product. This is 

a valuable step in developing a formulation. Solubility is usually determined in variety of 

commonly used solvents and some oils if the molecules are lipophilic. The solubility of 

material is usually determined by the saturated/ equilibrium solubility method, which 

employs a saturated solution of the material, where excess quantity of drug is taken in 10 

ml of each solvent and occasionally stirred for 24hrs at room temperature and sample was 

filtered and filtrate was suitably diluted and analyzed spectrophotometrically at 249 nm. 

 
 

Solubility Parts of solvent required for 1 part of solute 

Very soluble Less than 1 

Freely soluble From 1 to 10 

Soluble From 10 to 30 

Sparingly soluble From 30 to 100 

Slightly soluble From 100 to 1000 

Very slightly soluble From 1000 to 10000 

Practically insoluble 10000 or more 
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Results:  

 

The preformulation parameters of the ………………………………………………were found to be  

 

Bulk density: 

Tapped density: 

Carr’s Compressibility Index: 

Hausner’s ratio: 

Angle of repose: 

 

Questions 

1. Define bulk density. 

2. Define tap density. 

3. Explain compressibility index. 

4. Explain the importance of excipients use in manufacturing of tablets. 

5. Define angle of repose. 
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