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TABLETS 

 

INTRODUCTION 

The oral route of drug administration is the most important method of administering drugs for 

systemic effects. Drug substances are most frequently administered orally by means of solid 

dosage forms such as tablets and capsules. 

The tablets defined by the British pharmacopoeias (BP) define tablets as circular in shape with 

either flat or convex faces and prepared by compressing the medicament or mixture of 

medicaments usually with the added excipients. Tablets are now the most popular dosage forms, 

accounting for some 70% of all ethical pharmaceutical preparations produced. British 

pharmacopoeia in 1932 included only one tablet monograph (glyeryl trinitrate), which rapidly 

increased to 82 in 1953 BP. By 1963 the BP had 183 tablet preparations and in 1973, this figure 

had risen to 310 and 384 in the 1980 edition. The term compressed tablet is believed to have 

been used first by John Wyeth and brothers of philadephia. During this same period molded 

tablets were introduced to be used as hypodermic tablets for the extemporaneous preparation of 

solutions for injection. Additives may also be included in the formulations to enhance the 

physical appearance, improve stability and aid in disintegration after administration. Therefore 

care must be taken in the selection and evaluation of additives and preparation methods to ensure 

that the physiological availability and therapeutic efficacy of the active ingredient will not be 

diminished. These inert ingredients, as well as the production methods employed, have been 

shown in some cases to influence the release of the drug substances. 

Tablets are used mainly for systemic drug delivery but also for local action. For systemic used, 

the drug must be released from the tablet such that normally dissolved in fluids of the mouth 

stomach or intestine and thereafter be absorbed into the systemic circulation, by which it reaches 

its site of action. Alternatively tablet can be formulated for local delivery of drugs in the mouth 

or gastrointestional tract, or can be used to increase temporarily the pH of the stomach. By 

comparison, liquid oral dosage forms, such as syrups, suspensions, emulsions, solutions and 

elixirs are usually designed to contain one dose of medication in 5 to 30 ml. The patient is then 

asked to measure his or her own medication using a tea sponon, table spoon or other measuring 

device. Such dosage measurements are typically in error by a factor ranging from 20 to 50 % 

when the drug is self-administered by the patient. 
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Tablets are popular for several reasons: 

The oral route represents a convenient and safe way of drug administration. 

Tablets are convenient to handle and can be prepared in a versatile way with respect to their use 

and the delivery of the drug. 

The preparation procedures enable accurate dosing of the drug. 

Finally tablets can be relatively cheaply mass produced, with robust and quality controlled 

production procedures giving an elegant preparation of consistent quality. 

 ADVANTAGES 

 They are unit dosage forms with dose precision and offer the greatest compatibilities of all oral 

dosage forms. 

 These have least content variability. 

 Administration of accurate amounts of minute doses of a drug is possible. 

 Economical of all oral dosage forms as its production doesn‟t requires additional processing 

steps. 

 Product identification requires no additional processing steps when employing an embossed or 

monogrammed punch face. 

 Provide greatest ease of swallowing with the least tendency for hang up above the stomach. 

 They have the best combined properties of chemical, mechanical and microbilogically stability 

among all the oral dosage forms. 

 Easy to transport. 

 Sustain release of a drug can be achieved through coating. 

 Medicaments with bitter taste can be masked with coating technique (Sugar coating). 

 Tablet dosage form is stable when compared to all other oral dosage forms. 

           

    DISADVANTAGES 

Administration of drugs is not easy in case of children because problem in swallowing the 

tablet. 

Drugs with slow dissolution, poor wetting and intermediate to large dosages, optimum 

absorption high in gastrointestinal tract, or any combination of these features may be difficult or 

impossible to formulate and manufacture as a tablet that will still provide adequate or good 

bioavailability. 

 Medicaments with low density characters and amorphous in nature are difficult to 
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compression. 

 Hygroscopic nature of drugs is not acceptable for tablet compression. 

 

  CHARACTERISTICS OF TABLETS 

The objective of the design and manufacture of the compressed tablet is to deliver orally the 

correct amount of the drug in the proper form, at or over the proper time and in the desired 

location, and to have its chemical integrity protected to that point. 

The attributes of an acceptable tablet are as follows: 

 The tablet must be sufficiently strong and resistance to shock and abrasion and to with stand 

handling during manufacturing, packing, shipping. Hardness and friability tests measure this 

property. 

 Tablet must be uniform in weight and in drug content of the individual tablet. This is 

assured by the weight variation and content uniformity tests. 

 The drug content of the tablet must be bioavailable. This property is measured by the 

dissolution test. Accurate bioavailability can be obtained from the drug levels of the drug 

after its administration. 

 Tablets must be elegant in appearance and must have characteristic shape, color and other 

markings necessary to identify the product. 

 Tablets must retain all these functional attributes, which include drug stability and efficacy. 

 Tablet must be able to release the medicinal agent in the body in a predictable and 

reproducible manner. 

 

             ORAL TABLETS FOR INGESTION 

Orally ingested tablets are designed to be swallowed intact, with the exception of chewable 

tablets. 

            Compressed Tablets or Standard Compressed Tablets 

This category refers to standard uncoated tablets made by compression and employing any of the 

three basic methods of manufacture such as wet granulation, doubles compaction and direct 

compression. In order for medicinal substances, with or without diluents, to make into solid 

dosage forms with pressure, using available equipment, it is necessary that the material, either in 

crystalline or powdered form, possess a number of physical characteristics. These characteristics 
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Classification of Tablets 

1. CLASSIFICATION OF TABLETS 

 

 

 

 

Tablets Used in the 

Oral Cavity 

Buccal tablets 

Sublingual tablets 

Troches and lozenges 

Dental cores 

Tablets Administered by 

Other Routes 

Implantation tablets 

Compressed suppositories 

or inserts 

Oral Tablets for 

Ingestion 

Tablets Used to 

Prepare Solutions 

Effervescent tablets 

Dispensing tablets 

Hypodermic tablets 

Tablet triturates 

 

 

Compressed tablets or 

standard 

compressed tablets 

a. Sugar and chocolate-coated 

tablets 

b. Film coated tablets 

c. Enteric-coated tablets 

d. Chewable tablets 

Multiple 

compressed tablets 

a. Layered tablets 

b. Press coated 

tablets 

 

Figure 1: Flow Chart of Classification of Tablets 

 

include the ability to flow freely, cohesiveness and lubrication. Since most materials have none 

or only some of these properties, methods of tablet formulation and preparation have been 

developed to impart these desirable characteristics to the material which is to he compressed into 

tablets. These tablets are formed by compression and contain no special coating. Compressed 

tablets are prepared by single compression using tablet machines. After a quantity of powdered 

or granulated tableting material flow into a die, the upper and lower punches of the tablet 

machine compress the material under a high pressure. Tablets in this category are usually 

intended to provide rapid disintegration and drug release. 
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Sugar and Chocolate Coated Tablets 

These are compressed tablets containing a sugar and chocolate coating. Such coatings may be 

colored and are beneficial in covering up drug substances possessing objectionable tastes or 

odors, and in protecting materials sensitive to oxidation. Chocolate coated tablets are nearly a 

thing of the past. They are too easily mistaken for candy by children. Sugar coated tablets suffer 

the same disadvantages. They permit separation of incompatible ingredients between coating and 

core and this fact has been widely utilized in preparing many multivitamin and multivitamin 

mineral combinations. This process is time consuming and required skilled coating artisans to be 

conducted properly. Sugar coating typically doubled tablet weight. Water soluble polymers are 

used in the sugar solution, automated spray coating equipment is used, and high drying 

efficiency side vented coating pan are used. 

 Film-Coated Tablets 

Film coated tablets were developed as an alternative procedure to the preparation of coated 

tablets in which drug was not required in the coating. These are compressed tablets which are 

covered with a thin layer or film of a water soluble material. A number of polymeric substances 

with film-forming properties may be used. Film coating imparts the same general characteristics 

as sugar coating with the added advantage of a greatly reduced time period required for the 

coating operation. The film coating process was an attractive tablet coating method since it 

permitted the completion of the tablet coating operation in a period of one or two hours. An 

airless spray coating procedure was typically employed for such film coating composition, using 

either conventional coating pan or side-vented equipment. Polymers such as hydroxypropyl 

cellulose and hydroxypropyl methylcellose, which are dissolved in water with an appropriate 

plasticizer, are widely used to produce immediate release film coatings. The recent development 

of a colloidal dispersion of ethylcellulose in water also makes it possible to produce slow or 

controlled release coating without the use of organic solvents. 

Film coated tablets a number of advantages over sugar coated tablets. These advantages include 

better mechanical strength of the coating based on the elasticity and flexibility of the polymer 

coating, little increase in the tablet weight, the ability to retain debossed markings on the tablet 

through the thin film coating, the avoidance of the sugar, which is contraindicated in the diets of 

the significant segment of the population, employment of a process that may be continuous or 

that readily lends itself to automation. Film coated tablets which are basically tasteless, also offer 

the advantage over sugar coated tablets of being less likely to be mistaken for candy. 
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Enteric-Coated Tablets 

These are compressed tablets coated with substances that resist solution in gastric fluid but 

disintegrate in the intestine. Enteric coatings can be used for tablets containing drug substances 

which are inactivated or destroyed in the stomach, for those which irritate the mucosa, or as a 

means of delayed release of the medication. Of the many water-soluble polymers, some polymers 

show the property of pH-dependent water-solubility. Some polymers do not dissolve at low pH 

(e.g; pH in the stomach) but readily dissolve at neutral pH (e.g; pH in the intestine). If such a 

polymer film is coated on compressed tablets, the tablets will resist dissolution or disruption in 

the stomach but not in the intestine. Such tablets are known as enteric-coated tablets. 

Since enteric-coated tablets do not dissolve in the stomach, they are useful for the drugs which 

are not stable in gastric juice (at low pH) or are irritating to the gastric mucosa. By passing the 

stomach and release of acid-labile drugs in the intestine will enhance the drug absorption 

significantly. The dissolution of the enteric coating materials is generally triggered by a systemic 

change of pH values. It does not dissolve in the stomach, where pH is 1~4, but begins to 

disintegrate at higher pH in duedenum or jejunum. Sureteric  , commercially available aqueous 

enteric coating system from Colocon, is a blended combination of poly(vinyl acetate phthalate), 

plasticizers, and other ingredients. The dissolution pH values of enteric coating materials are 

listed in Table 1. 

Table 1: Examples of Enteric Coating Materials 

Examples of enteric coating materials 

Polymers 

Dissolution Ph 

Shellac (esters of Aleurtic acid) 7.0 

Cellulose Acetate Phthalate (CAP) 6.2 

Poly(methacrylic acid-co-methyl methacrylate) 5.5–7.0 

Cellulose Acetate Trimellitate (CAT) 5.0 

Poly(vinyl acetate phthalate) (PVAP) 5.0 

Hydroxypropyl methylcellulose phthalate 

(HPMCP) 

4.5-5.5 

 

Enteric coating materials, such as CAP and CAT, can be dissolved in water using 30% 

ammonium hydroxide as a neutralizing agent. Ammonia ionizes the free acid moiety on the 

polymer, forming a water-soluble salt of the polymer. After addition of plasticizer and 
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appropriate coloring agent, the solution may be sprayed onto tablets or granules. Alternatively, 

latex (i.e., aqueous polymeric dispersion) system can be used. Latex can be dried and then 

redispersed before use. Commercially available aqueous enteric coating materials are 

Aquateric® (a redispersible latex made of CAP with a particle size of less than 1 μm by FMC), 

Coateric® (a latex made of PVAP by Colorcon Ltd., England), and Eudragit® L 100-55 a latex 

made of poly(ethyl acrylate-methacrylic acid) . 

Chewable Tablets 

Chewable tablets are a convenient alternative to conventional tablets. They have the great 

advantage of not requiring water, which means that they can be taken at any time and in any 

place. When used in combination with other dosage forms, like effervescent tablets, chewable 

tablets offer additional variety for patients, improving the experience and ensuring better 

compliance. Chewable tablets can be made with a „fizzy‟ effect which stimulates saliva and 

makes the experience more enjoyable. Chewable tablets also provide a way of converting poorly 

soluble API‟s into a user friendly form. 

For people with dysphagia (difficulty swallowing), chewable tablets are an excellent alternative 

to conventional tablets. In addition, chewable tablets reduce the risk of drug-induced esophagitis 

when a tablet is caught in the esophagus and dissolves while remaining in contact with the 

sensitive esophagus lining. Chewable tablets can help to avoid this problem. 

Controlled-Release Tablets 

Compressed tablets can be formulated to release the drug substance in a manner to provide 

medication over a period of time. There are number of types which include delayed-action  

tablets in which the release of the drug substance is prevented for an interval of time after 

administration or until certain physiological conditions exist; repeat-action tablets which 

periodically release a complete dose of the drug substance to the gastrointestinal fluids and the 

extended-release or sustained-release tablets which continuously release increments of the 

contained drug substance to the gastrointestinal fluids. 

 Multiple Compressed Tablets (MCT) 

These are compressed tablets made by more than one compression cycle. These are two classes 

of multiple compressed tablets. 

Layered Tablets 

Such tablets are prepared by compressing additional tablet granulation on a previously 

compressed granulation. The operation may be repeated to produce multilayered tablets of two or 
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three layers. Special tablet presses are required to make layered tablets such as the Versa press 

(Stokes-Pennwalt). 

Press-Coated Tablets 

Such tablets also referred to as dry-coated, are prepared by feeding previously compressed 

tablets into a special tableting machine and compressing another granulation layer around the 

preformed tablets. They have all the advantages of compressed tablets, such that slotting, 

monogramming, speed of disintegration, etc while retaining the attributes of sugar-coated tablets 

in masking the taste of the drug substance in the core tablets. An example of a press-coated tablet 

press is the Maneaty Drycota. Press-coated tablets can also be used to separate incompatible drug 

substances; in addition, they can provide a means to give an enteric coating to the core tablets. 

Both types of multiple-compressed tablets have been widely used in the design of prolonged- 

action dosage forms. 

TABLETS USED IN THE ORAL CAVITY 

          Buccal and Sublingual Tablets 

These two classes of tablets are intended to be held in the mouth, where release their drug 

contents for absorption directly through the oral mucosa. These are small, flat, oval tablets. 

Tablets intended for buccal administration by inserting into the buccal pouch dissolve or erode 

slowly; therefore they are formulated and compressed with sufficient pressure to give a hard 

tablet. Progesterone tablets may be administered in this way. Sublingual tablets, such as those 

containing nitroglycerin, isoproterenol hydrochloride, or erythrityl tetranitrate are placed under 

the tongue. Sublingual tablets dissolve rapidly and the drug substances are readily absorbed by 

this form of administration. Drugs administered by this route are intended to produce systemic 

drug effects; they must have good absorption properties through the oral mucosa. These tablets 

should be designed not to disintegrate but to slowly dissolve typically over a 15 to 30 mins 

period to provide for effective absorption. These two classes of tablet dosage forms thus offer 

several advantages: 

 The gastric environment where decomposition may be extensive (for certain steroids and 

hormones), may be avoided for drugs that are well absorbed in the mouth. 

 A more rapid onset of drug action occurs than for tablets that are swallowed (advantages with 

vasodilators given by this route). 

 The first pass effect may be avoided and certain drugs (methylestosterone), nausea produced 

when the product is swallowed is avoided. 
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            Troches and Lozenzes Tablets 

They are intended to slowly dissolution mostly for local effect but sometimes for systemic 

absorption. Troches and Lozenges are disc shaped which contain active ingredient and  

flavouring agent in hard candy or sugar base. Lozenges are compressed tablets, usually at least 

18mm in diameter, which do not contain a disintegrate and which are sucked to dissolve in the 

mouth. These tablets are designed to exert a local effect in the mouth or throat. These tablets are 

commonly used to treat sore throat or to control coughing in common cold. They may contain 

local anaesthetics, antiseptic, antibacterial agents, astringents and antitussives. These are 

prepared by compression at a high pressure or by the molding process and generally contain a 

sweetening agents, flavouring agents and a substance which produces a cooling effect along with 

medicaments. Troches are a dose form that can be best likened to a lozenges or pastille. It is a 

small square shape that dissolves in the mouth. The finished troches are dispensed in plastic 

calibrated moulds that contain an accurate and precise dosage unit. They have been utilized as 

mouth and throat pain relivers. The main use for troches is in compounding of natural hormone 

replacement therapy (NHR). 

 

           Dental Cores 

Dental core tablets to be placed in the empty socket following tooth extraction to prevent 

multiplication of bacteria by use of antibacterial compounds and reduce bleeding by using 

astringent/coagulant. The usual vehicle is sodium bicarbonate, sodium chloride or an amino acid. 

The tablet should not contain any component that might provide media for bacterial proliferation. 

It should be formulated to dissolve or erode slowly in 30-40 minutes period. 

            TABLETS ADMINISTERED BY OTHER ROUTES 

            Implantation Tablet 

Implants are very small pellets composed of drug substance only, excluding excipients. They are 

normally about 2-3 mm in diameter and are prepared in an aseptic manner to be sterilized. 

Implantation tablets are injected under the skin by giving a small surgical cut into the skin. These 

tablets are implanted intramuscularly or subcutaneously so they must be sterile. A special 

injector a hallow needle and plunger may require for administration. Purpose of these tablets is to 

prolong drug effect from month to year. Implants are mainly used for administration of  

hormones such as testosterone and deoxycorticosterone. 
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           Compressed Suppositories or Inserts 

Occasionally vaginal suppositories, such as Metronidazole Tablets are prepared by compression. 

Tablets for this use usually contain lactose as the diluent. In this case, as well as for any tablet 

intended for administration other than by swallowing, the label must indicate the manner in 

which it is to be used. 

            

           TABLETS FOR SOLUTION 

Compressed tablets to be used for preparing solutions or imparting given characteristics to 

solutions must be labeled to indicate that they are not to be swallowed. Examples of these tablets 

are Halazone tablets for Solution and Potassium permanganate tablets for Solution. 

Effervescent Tablets 

Effervescent Tablets are designed to produce a solution rapidly with simultaneous release of 

carbon dioxide. In addition to the drug substance, these contain sodium bicarbonate and an 

organic acid such as tartaric or citric. In the presence of water, the chemical reaction is initiated 

between the acid and the sodium bicarbonate to form the sodium salt of the acid and produce 

carbon dioxide and water, which acts as a disintegrator and produces effervescence. The reaction 

is quite rapid and usually completed within one minute or less. For many years, various saline 

cathartics were prepared as effervescent mixtures and powders. The advantage of the 

effervescent tablet as a dosage form is that it provides a means of extemporaneously preparing a 

solution containing an accurate drug dose. As in the case of aspirin this dosage form may provide 

other advantages as well. The solution produced by the most widely marketed effervescent 

aspirin tablet has a pH of about 8. If the volume of the solution and the pH of the solution are 

adequate to raise the gastric contents to neutral or near neutral pH, the aspirin remain in solution 

and is rapidly available upon emptying from the stomach. 

            Dispensing Tablets 

Dispensing tablets are intended to be added to a given volume of water by the pharmacist or the 

consumer, to produce a solution of a given drug concentration. Materials that have been 

commonly incorporated in dispensing tablets include bichloride of mercury, merbromin, and 

quaternary ammonium compounds. These tablets provide a convenient quantity of potent drug 

that can be incorporated readily into powders and liquids, thus circumventing the necessity to 

weigh small quantities, these tablets are supplied primarily as a convenience for extemporaneous 

compounding and should never be dispensed as a dosage form. Dispensing tablets are less 
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commonly used than formerly, since they cannot be employed on a routine basis with water of 

known quantity to produce sterile solutions. Great care must be taken in the packaging and 

labeling of such tablets to attempt to prevent their oral consumption. 

            Hypodermic Tablets 

Hypodermic tablets are soft, readily soluble tablets and were originally used for the preparation 

of solutions to inject. These are composed of one or more drugs with other readily water soluble 

ingredients and are intended to be added to sterilize water or water for injection. Since stable 

parenteral solutions are now available for most drug substances, there is no justification for the 

use of hypodermic tablets for injection. Their use in this manner should be discouraged since the 

resulting solutions are not sterile. Large quantities of these tablets continue to be made but for 

oral administration. Hyprodermic tablets are little used today in this country because their use 

increase the likelihood of administering a nonsterile solution, even though portable sterile 

filtration equipment exists to help assure the sterility and freedom from particulate matter in such 

a product. 

 

           Molded Tablets or Tablet Triturates 

Tablet triturates are small cylindrical, molded or compressed tablets. They provide an 

extemporaneous method of preparation by the pharmacist. The drugs employed in such products 

were usually quite potent and were mixed with lactose and possibly a binder, such as acacia 

powder, after which the mixture was moistened to produce a moldable, compactable mass. 

Tablet triturates are usually made from moist material using a triturate mold which gives them 

the shape of cut sections of a cylinder. Such tablets must he completely and rapidly soluble. The 

problem arising from compression of these tablets is the failure to find a lubricant that is 

completely water soluble. Many of the drugs used in these tablets were highly potent, and drug 

migration could occur as the alcohol evaporates so content uniformity of such tablets was often 

questionable. 

           EXCIPIENTS FOR COMPRESSED TABLETS 

Compressed tablets usually contain a number of pharmaceutical adjuncts, known as excipients, 

in addition to the medicinal substance (s). The use of appropriate excipients is important in the 

development of the optimum tablets. Excipients determine the bulk of the final product in dosage 

forms such as tablet, capsule, etc., the speed of disintegration, rate of dissolution/release of drug, 

protection against moisture and stability during storage and compatibility. Excipients should 
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have no bioactivity, no reaction with the drug substance, no effect on the functions of other 

excipients, and no support of microbiological growth in the product. Many of the common 

adjuncts and excipients used in the pharmaceutical industry are: 

   

             DILUENTS (fillers, bulking agents) 

Frequently the single dose of the active ingredient is small and an inert substance is added to 

increase the bulk in order to make the tablet a practical size for compression. Compressed tablets 

of dexamethasone contain 0.75 mg steroid per tablet, hence it is obvious that another material 

must be added to make tableting possible. Widely used fillers are lactose, dextrin, 

microcrystalline cellulose (Avicel PH® from FMC Corp. and Emococel® from Mendell), starch, 

pregelatinized starch, powdered sucrose, and calcium phosphate. 

Certain diluents, such as mannitol, lactose, sorbitol, and sucrose when present in sufficient 

quantity, can impart properties to some compressed tablets that permit disintegration in the 

Excipients 

Sorbents 

Microcrystalline 

Cellulose and Silica 

Sweeteners 

Mannitol 

Aspartame 

Microcrystalline 

celluose, guar gum 

Antiadherents 

Talc, magnesium 

stearate, starch 

Rate Release 

Modifiers 

Flavoring agents 

Cinnamon, orange, 

raspberry, cocoa 

flavoured vehicles 

Colouring agents 

Iron oxides, titanium 

dioxide and 

aluminium lakes 

Disintegrators 

Croscarmellose, 

Veegum HV, 

and Bentonite 

Wetting agents 

sorbitan 

monolaurate, 

polyethylene 

lauryl ether and 

gelatin 

Lubricants 

Glyceryl 

monostearate 

Glidants 

Fumed silicon 

dioxide 

Binders 

starches, 

sugars, 

cellulose or 

modified 

cellulose 

Diluents 

mannitol, 

lactose, 

sorbitol 

and 

sucrose 
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 mouth by chewing. Such tablets are commonly called chewable tablets. Upon chewing, properly 

prepared tablets will disintegrate smoothly at a satisfactory rate, have a pleasant taste and feel, 

and leave no unpleasant after taste in the mouth. Diluents used as excipients for direct 

compression formulas have been subjected to prior processing to give them flowability and 

compressibility. Most tablet formulators tend to use consistently only one, two diluents selected 

from the above group in their tablet formulations. The filler is selected based on various factors, 

such as the experience of the manufacturer in the preparation of other tablets, its cost, and 

compatibility with other formulation ingredients. 

For example: Calcium salts used as diluents for the broad-spectrum antibiotic tetracycline have 

been shown to interfere with the drug's absorption from the gastrointestinal tract. When drug 

substances have low water solubility, it is recommended that water-soluble diluents be used to 

avoid possible bioavailability problems. Highly adsorbent substances for examples, bentonite 

and kaolin, are to be avoided in making tablets of drugs used clinically in small dosage, such as 

the cardiac glycosides, alkaloids, and the synthetic estrogens. These drug substances may be 

adsorbed to the point where they are not completely available after administration. The 

combination of amine bases with lactose, or amine salts with lactose in the presence of an 

alkaline lubricant, results in tablets which discolor on aging. Microcrystalline cellulose (Avicel) 

is usually used as an excipient in direct compression formulas. However, its presence in 5-15% 

concentrations in wet granulations has been shown to be beneficial in the granulation and drying 

processes in minimizing case-hardening of the tablets and in reducing tablet mottling. 

            BINDERS (or adhesives) 

Binders promote the adhesion of particles of the formulation. Such adhesion enables preparation 

of granules and maintains the integrity of the final tablet. Binders hold the ingredients in a tablet 

together after it has been compressed. Binders ensure that tablets and granules can be formed 

with required mechanical strength, and give volume to low active dose tablets. Binders are 

usually starches, sugars, cellulose or modified cellulose such as microcrystalline cellulose, 

hydroxypropyl cellulose, lactose, or sugar alcohols like xylitol, sorbitol or mannitol. Binders are 

classified according to their application: 

 Solution binders are dissolved in a solvent (for example water or alcohol and used in wet 

granulation processes. Examples include gelatin, cellulose, cellulose derivatives, 

polyvinylpyrrolidone, starch, sucrose and polyethylene glycol. 

 Dry binders are added to the powder blend, either after a wet granulation step, or as a part of 
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a direct powder compression (DC) formula. Typically 2-10% of binders or dry binders are 

used in formulation. Examples include cellulose, methyl cellulose, polyvinylpyrrolidone, and 

polyethylene glycol. 

Commonly used binding agents are listed in Table 2. Many of these are used as an aqueous 

solution in wet granulation. 

Table 2: Examples of Binders 

Carboxymethylcellulose, sodium Cellulose, 

microcrystalline (Avicel®), Ethylcellulose, 

Hydroxypropyl methylcellulose, Acacia gum, 

Methylcellulose, Agar, Alginic acid, Guar 

Gum 

Karaya gum, Starch, Pregelatinized, Tragacanth 

gum, Poly(acrylic acid), (Carbopol®), 

Polypvinylpyrrolidone (Povidone) Gelatin, 

Dextrin, Glucose, Molasses (honey, sugar syrups) 

           LUBRICANTS AND GLIDANTS 

Lubricant is a substance capable of reducing or preventing friction, heat and wear when 

introduced as a film between solid surfaces. It works by coating on the surface of particles and 

thus preventing adhesion of the tablet material to the dies and punches. Glyceryl monostearate is 

one example of a lubricant. Lubricants play more than one role in the preparation of tablets as 

described below: 

 Lubricants improve the flow of granules in the hopper to the die cavity. 

 Lubricants prevent sticking of tablet formulation to the punches and dies during formulation. 

 Lubricants reduce the friction between the tablet and the die wall during the tablet‟s ejection 

from the tablet machine. 

A glidant is a substance that allows particles moving smoothly, continuously and effortlessly. 

Both lubricants and glidants have the same effect, but the ways they work are different. Unlike 

lubricant, glidant works by removing moisture and as a result enhancing flow. In tableting, a dry 

lubricant is generally added to the granules to cover each granule with lubricant. The most 

widely used lubricant is magnesium stearate. Talc and glyceryl monostearate are also commonly 

used as lubricants. Fumed silicon dioxide is used as a glidant. Talc has both lubricant and glidant 

effects. 

 

           DISINTEGRATORS (or Disintegrating agents) 

The breakup of the tablets to smaller particles is important for dissolution of the drug and 

subsequent bioavailability. Disintegrators promote such breakup. To rupture or breakup of 
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tablets, disintegrating agents must swell or expand on exposure to aqueous solution. Thus, the 

most effective disintegrating agents in most tablet systems are those with the highest water 

uptake property. In general, the more hydrophilic, the better disintegrating agents are therefore 

highly hydrophilic. Croscarmellose (Type A) is made by crosslinking CMC. Sodium CMC is 

made to undergo an internal crosslinking reaction by lowering the pH of the solution, followed 

by heating. No chemical additives are used.  

The crosslinking reaction makes the soluble NaCMC insoluble but crosslinked CMC possesses 

swellable character owing to its highly hydrophilic nature. Crosslinked CMC, such as Ac-Di-

Sol®, can be used as a super disintegrant for tablet dissolution. Croscarmellose is a super 

disintegrant for tablet dissolution which employs various mechanisms to cause rapid tablet 

breakdown. Water wicking (uptake) and disintegrant swelling represent two means commonly 

used in determining disintegrant performance. The fibrous nature of Ac-Di-Sol® gives it 

outstanding water wicking capabilities and it crosslinked chemical structure creates an insoluble 

hydrophilic, highly absorbent material with good swelling properties. Microcrystalline cellulose 

has various functions in direct compression. It can be used as a binder, disintegrant, lubricant, 

and filler. Microcrystalline cellulose was introduced as a tablet binder in the 1960‟s and since 

then provided a major advancement for the production of many solid dosage formulations. 

Microcrystalline cellulose allows direct compression of tablets and wet granulation processes. 

 In wet granulation, it can be used as a binder and for rapid wicking action. It can be compressed 

to form various shapes and sizes that disintegrate rapidly in water. Furthermore, the binding 

capacity and absorptive power together with its anti-caking properties makes it very effective in 

formulating dry, free flowing mixtures for tablets and capsules. The limitations of MCC are low 

bulk density, poor flow characteristics, after wet granulation, and sensitivity to lubricants. 

Deficiencies of conventional MCC and to offer enhanced performance; silicified MCC (SMCC) 

was developed recently. SMCC is produced by combining MCC with colloidal silicon dioxide. 

Microcrystals of Avicel® microcrystalline cellulose (< 0.2 µm) are leashed together with chains 

of soluble CMC to form a mesh-like powder particle by spray drying. Avicel® RC/CL is a 

water-dispersible organic hydrocolloid used in the preparation of pharmaceutical suspensions 

and emulsions. The colloidal MCC 
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provides a structured dispersion vehicle while the CMC facilitates dispersion and serves as a 

protective colloid. 

          WETTING AGENTS 

Water molecules attract each other equally in all directions. Water molecules on the surface, 

however, can only be pulled into the bulk water by water molecules underneath, since there are 

no water molecules to pull in the opposite direction. The surface tension of water is strong 

enough to support the weight of tiny insects such as water striders. The surface tension in action 

can be visualized by placing a small drop of alcohol on a thin layer of water. Alcohol with lower 

surface tension mixes with water causing reduction in the surface tension in the local region. 

Owing to the higher surface tension of water in the neighbour, water is pulled from the alcohol 

dropped region into the neighbour, and this leads to the formation of a dry spot in the middle of 

the water layer. The first step toward dissolution of a tablet is wetting of the surface. If the 

surface of a tablet is not hydrophilic enough to allow water spread and absorb into the tablet, 

dissolution will not take place or will take a long time and the bioavailability will be decreased. 

To increase the wetting, various wetting agents can be used. A wetting agent is a surfactant (i.e., 

surface active agent) which allows easy spreading of water on the surface. It also makes water 

easy to displace air and spread over the surface inside the tablet. The effect of a wetting agent 

can be realized by measuring the contact angle between the surface and the wetting liquid (i.e., 

aqueous solution such as gastric juice in our case). As the wetting agent becomes more effective, 

the contact angle becomes smaller. If the surface is very hydrophilic, such as clean glass, the 

contact angle is almost zero. This means that water spread without forming any water droplets. 

Surfactants have both polar and nonpolar groups. For this reason, they are also called 

amphiphiles. The amphiphilic property makes surfactants to possess a certain affinity to both 

polar and nonpolar solvents. The extent of the affinity to either polar or nonpolar solvent depends 

on the nature and the number of the polar and nonpolar groups present. Thus, a surfactant may be 

predominantly hydrophilic (water-loving), predominantly lipophilic (oil-loving), or well 

balanced between these two extremes. Since the balance between hydrophilic and lipophilic 

properties of a surfactant is important, an arbitrary scale of values is used for a quantitative 

comparison of the hydrophilic-lipophilic balance (HLB) of different surfactants. The scale ranges 

from 0 to 20 and surfactants with the HLB value larger than 10 are more hydrophilic, while those 

with less than 10 are more lipophilic. For the surfactants to be adsorbed to the tablet surface (or 



 

 

    The Pioneer Pharmacy Institute of Punjab  

ASBASJSM COLLEGE OF PHARMACY (AN AUTONOMOUS COLLEGE) BELA 

any solid surface), their HLB values must be in a certain range. Wetting agents are surfactants 

with the HLB values between 7 and 9. Examples are sorbitan monolaurate (Span® 20; HLB = 

8.6), polyethylene lauryl ether (Brij® 30; HLB = 9.5), and gelatin (Pharmagel® B; HLB = 9.8). 

Surfactants spread on water quite easily and this can be visualized using the powder of 

lycopodium (club moss spores), which are small and light enough to spread and do not aggregate 

at the air/water interface. When agents which are not surface active such as mineral oil are 

applied to the water, they form a lens instead of spreading. 

           RELEASE RATE MODIFIERS 

The release of a drug from the tablets can be modified by including polymeric materials. The 

polymers are used mainly in the design of controlled release products For examples 

Microcrystalline celluose, guar gum. 

           ANTIADHERENT 

Antiadherent are substance which reduce adhesion between powder and punch faces which 

prevent sticking of particles to punches. The sticking is mainly affected by moisture content of 

the powder. Such adherence especially prone to happen if the tablet punches have marking or 

symbols which lead to a build of thin layer of powder on the punches which in turn will lead to 

an uneven and matt tablet surface with unclear markings or symbols. Some lubricants such as 

Magnesium Stearate have also antiadherent properties. However, other substances with limited 

ability to reduce friction can also act as antiadherent such as talc and starch. 

           SORBENTS 

Sorbents are substances which has capacity to sorbing some quantities of fluid into dry state. So 

oil and oil-drug solutions can be incorporated into mixture of powder and compacted into tablets. 

Most commonly used sorbents are Microcrystalline Cellulose and Silica. 

           FLAVOURING AGENTS 

Flavouring agents are incorporated into a formulation to remove unpleasant taste of bitter drug or 

to make tablet more pleasant or mask. Most of Flavouring agents are thermolabile so it cannot be 

added in process which involve heating. They are mixed with granules as alcoholic solution. 

They may be derived from natural sources (e.g., fruit components) or prepared artificially. Their 

selected use in pharmaceutical dosage forms is based on the desired flavour, their solubility 

characteristics, and their physicochemical compatibility with the drug substance/ active 

pharmaceutical ingredient and other excipients in the formulation. Fruit or citrus flavours are 
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frequently used to combat sour or acid-tasting drugs, and cinnamon, orange, raspberry, and other 

flavours have been successfully used to make preparations of salty drugs more palatable. 

          COLOURING AGENTS 

Colourant is to aid identification of tablet, improve looks of tablet and patient compliance. 

Mostly, colourant are added during coating of tablet but some of colourant may be added in 

formulation prior to compaction. Colourant may be added as an insoluble powder or dissolved in 

granulation liquid and the latter procedure may produce colour variation by migration of soluble 

dye during drying stage. 

Any of the approved, certified, water soluble FD&C dyes, mixtures of the same, or their 

corresponding lakes may be used to colour tablets. It is important that the colour is uniformly 

distributed throughout the tablet. Examples of colourants used in the manufacture of tablets 

include iron oxides, titanium dioxide, and aluminium lakes. 

           SWEETENERS 

Sweeteners are added to make the ingredients more palatable, especially in chewable tablets such 

as antacid or liquids like cough syrup. Therefore, tooth decay is sometimes associated with 

cough syrup abuse. Mannitol is reportedly about 72% as sweet as sucrose. Until recently 

saccharin was the only artificial sweeterner available. This material is about 500 times sweeter 

than sucrose. Its major disadvantages are that it has a bitter aftertaste and has been reported to be 

carcinogenic. 

          TECHNIQUE USED IN THE PREPARATION OF TABLETS 

A. Tablet molding technique 

B. Direct compression technique 

C. Granulation technique 

a. Wet granulation technique  

b. b. Dry granulation technique 

D. Mass extrusion technique 

           TABLET MOLDING 

In this technology, water-soluble ingredients are used so that tablet disintegrate and dissolve 

rapidly. The powder blend is moistened with a hydro alcoholic solvent and is molded into tablet 

using compression pressure lower than used in conventional tablets compression. The solvent is 

then removed by air-drying. Molded tablets have a porous structure that enhances dissolution. 
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Two problems commonly encountered are mechanical strength and poor taste masking 

characteristics. Using binding agents such as sucrose, acacia or poly vinyl pyrrolidone can 

increase the mechanical strength of the tablet. To overcome poor taste masking characteristic 

Van Scoik incorporated drug containing discrete particles, which were formed by spray 

congealing a molten mixture of hydrogenated cottonseed oil, sodium bicarbonate, lecithin, 

polyethylene glycol and active ingredient into a lactose based tablet triturate form. 

             

            DIRECT COMPRESSION METHOD. 

The term “direct compression” is defined as the process by which tablets are compressed directly 

from powder mixture of API and suitable excipients. No pretreatment of the powder blend by 

wet or dry granulation procedure is required. Amongst the techniques used to prepare tablets, 

direct compression is the most advanced technology. It involves only blending and compression, 

thus offering advantage particularly in terms of speedy production, as it requires fewer unit 

operations, less machinery, reduced number of personnel and considerably less processing time 

along with increased product stability. 

 

Figure 1.3: Flow Chart of Direct Compression 

Advantages 

 Direct compression is more efficient and economical process as compared to other processes, 

because it involves only dry blending and compaction of API and necessary excipients. 

 The most important advantage of direct compression is that it is an economical process. 

 Reduced processing time, reduced labor costs, fewer manufacturing steps, less number of 

equipments is required, less process validation and reduced consumption of power. 



 

 

    The Pioneer Pharmacy Institute of Punjab  

ASBASJSM COLLEGE OF PHARMACY (AN AUTONOMOUS COLLEGE) BELA 

 Elimination of heat and moisture, thus increasing not only the stability but also the suitability 

of the process for thermolabile and moisture sensitive drugs. 

 Particle size uniformity. 

 In case of directly compressed tablets after disintegration, each primary drug particle is 

liberated. While in the case of tablets prepared by compression of granules, small drug 

particles with a larger surface area adhere together into larger agglomerates; thus decreasing 

the surface area available for dissolution. 

 The chances of batch-to-batch variation are negligible, because the unit operations required 

for manufacturing processes is fewer. 

 Chemical stability problems for API and excipient would be avoided. 

 Provides stability against the effect of aging which affects the dissolution rates. 

Disadvantages 

 Problems in the uniform distribution of low dose drugs. High dose drugs having high bulk 

volume, poor compressibility and poor flowability are not suitable for direct compression. 

For example, Aluminium Hydroxide, Magnesium Hydroxide. 

 The choice of excipients for direct compression is extremely critical. Direct compression 

diluents and binders must possess both good compressibility and good flowability. 

 Many active ingredients are not compressible either in crystalline or amorphous forms. 

 Direct compression blends may lead to unblending because of difference in particle size or 

density of drug and excipients. Similarly the lack of moisture may give rise to static charges, 

which may lead to unblending. 

 Non-uniform distribution of color, especially in tablets of deep colors. 

           GRANULATION 

Granulation may be defined as a size enlargement process which converts small particles into 

physically stronger & larger agglomerates. Granulation normally commences after initial dry 

mixing of the necessary powdered ingredients so that a uniform distribution of each ingredients 

through the mix is achieved. The objective of granulation is to improve powder flow and 

handling, decrease dustiness, and prevent segregation of the constituents of the product. 

Reasons for granulation 

 To prevent segregation of the constituents of the powder mix. 

 To improve the flow properties of the mix. 



 

 

    The Pioneer Pharmacy Institute of Punjab  

ASBASJSM COLLEGE OF PHARMACY (AN AUTONOMOUS COLLEGE) BELA 

 To improve the compaction characteristics of the mix. 

Ideal characteristics of granules 

The ideal characteristics of granules include spherical shape, smaller particle size distribution 

with sufficient fines to fill void spaces between granules, adequate moisture (between 1-2%), 

good flow, good compressibility and sufficient hardness. The effectiveness of granulation 

depends on the following properties: 

 Particle size of the drug and excipients 

 Type of binder (strong or weak) 

 Volume of binder (less or more) 

 Wet massing time (less or more) 

 Amount of shear applied 

 Drying rate (Hydrate formation and polymorphism) 

Granulation method can be broadly classified into two types: 

 1. Wet granulation 

 2. Dry granulation 

Wet Granulation 

Wet granulation is a commonly used unit operation in the pharmaceutical industry. Wet 

granulation is often carried out utilizing a high-shear mixer. The high-shear granulation process 

is a rapid process which is susceptible for overwetting. Thus, the liquid amount added is critical 

and the optimal amount is affected by the properties of the raw materials. Power consumption of 

the impeller motor and the impeller torque have been applied to monitor the rheological 

properties of the wet mass during agglomeration and thereby, have been used to determine the 

end-point of water addition. However, these methods are affected by the equipment variables. 

Hence, additional process monitoring techniques would be valuable. Important steps involved in 

wet granulation are: 

1. Mixing of drug(s) and excipients. 

2. Preparation of binder solution. 

3. Mixing of binder solution with powder mixture to form wet mass. 

4. Coarse screening of wet mass using a suitable sieve (6-12 screens). 

5. Drying of moist granules. 

6. Screening of dry granules through a suitable sieve (14-20 screen). 
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7. Mixing of screened granules with disintegrant, glidant, and lubricant. 

 

Figure 1.4: Flow Chart of Wet Granulation 
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Advantages of wet granulation 

 Rapid process. 

 Ability to be operated continuously. 

 Suitable for heat sensitive product. 

Limitations of wet granulation 

 The greatest disadvantage of wet granulation is its cost. It is an expensive process because of 

labor, time, equipment, energy and space requirements. 

 Loss of material during various stages of processing. 

 Stability may be a major concern for moisture sensitive or thermolabile drugs. 

 An inherent limitation of wet granulation is that any incompatibility between formulation 

components is aggravated. It is a unique granulation technique that directly converts liquids 

into dry powder in a single step. This method removes moisture instantly and converts 

pumpable liquids into a dry powder. 

Dry Granulation 

In dry granulation process the powder mixture is compressed without the use of heat and 

solvent. The two basic procedures are to form a compact of material by compression and then to 

mill the compact to obtain granules. Two methods are used for dry granulation. The more widely 

used method is slugging, where the powder is precompressed and the resulting tablets or slugs 

are milled to yield granules. The other method is to precompress the powder with pressure rolls 

using a machine such as chilsonator. Advantages: The main advantages of dry granulation or 

slugging are that it uses less equipments and space. It eliminates the need for binder solution, 

heavy mixing equipment and the costly and time consuming drying step required for wet 

granulation. Slugging can be used for advantages in the following situations: 

 For moisture sensitive material 

 For heat sensitive material 

 For improved disintegration since powder particles are not bonded together by a binder. 

Disadvantages: 

 It requires a specialized heavy duty tablet press to form slug. 

 It does not permit uniform color distribution as can be achieved with wet granulation where the 

dye can be incorporated into binder liquid. 

 The process tends to create more dust than wet granulation, increasing the potential 

contamination. 
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Steps in dry granulation: 

1. Milling of drugs and excipients. 

2. Mixing of milled powders and compression into large, hard tablets to make slug. 

3. Screening of slugs.. 

4. Mixing with lubricant and disintegrating agent. 

5. Tablet compression. 

Two main dry granulation processes: 

a. Slugging process 

Granulation by slugging is the process of compressing dry powder of tablet formulation with 

tablet press having die cavity large enough in diameter to fill quickly.  

                                                              

 

Figure 5: Flow Chart of Dry Granulation- Slugging Process 

COMPRESSION 
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The accuracy or condition of slug is not too important. Only sufficient pressure to compact the 

powder into uniform slugs should be used.  

Once slugs are produced they are reduced to appropriate granule size for final compression by 

screening and milling..This process is often known as slugging the compact made in the process 

(typically 25 mm diameter by about 10-15 mm thick) being termed a slug. A hammer mill is 

suitable for breaking the compacts 

b. Roller compaction 

Roller compaction is an alternative gentler method, the powder mix being squeezed between two 

rollers to form a compressed sheet. The sheet normally is weak and brittle and breaks 

immediately into flakes. These flakes need gentler treatment to break them into granules, and this 

can be usually be achieved by screening alone. 

The compaction of powder by means of pressure roll can also be accomplished by a machine 

called chilsonator. Unlike tablet machine, the chilsonator turns out a compacted mass in a steady 

continuous flow. The powder is fed down between the rollers from the hopper which contains a 

spiral auger to feed the powder into the compaction zone. Like slugs, the aggregates are screened 

or milled for production into granule. The main purpose of roller compaction is to: 

 Improve powder flow properties. 

 To avoid wet granulation induced degradation. 

 To improve product stability. 

 To prevent segregation. 

 To reduce bulk volume hence minimizes storage volume and hence improves transport 

efficiencies. 

 To reduce potential environmental hazards and ensures safety. 

 

Advantages of dry granulation: 

 It is suitable for heat labile and moisture sensitive products. 

 It improves flow properties of powders. 

 It is economical process as it requires low personnel cost. 

 It reproduces constant particle density. 

 It is environment friendly. 

 It prevents particle segregation. 
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Figure 1.6: Flow Chart of Dry Granulation- Roller Compaction 

 

 Disadvantages of dry granulation: 

1. Roller compaction can adversely affect the dissolution of product. 

2. The powder to be compacted must be compressible or have to add compressible excipients 

or additives to the formulation. 

The various process parameters involved in roller compaction process and its interrelation 

 

MASS-EXTRUSION (Mass-Extrusion) 

This technology involves softening the active blend using the solvent mixture of water soluble 

polyethylene glycol and methanol and subsequent expulsion of softened mass 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 for bitter drugs and thereby 

achieve taste masking. Immediate release solid dosage forms prepared by solid dispersions. 

When formulating such solid amorphous dispersions into immediate release solid dosage forms 

COMPRESSION 
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for oral administration to a use environment such as the GI tract of an animal such as a human, it 

is often desirable to maximize the amount of dispersion present in the dosage form. This 

minimizes the size of the solid dosage form required to achieve the desired dose. Depending on 

the drug dose, it is often desired that the solid amorphous dispersion comprise at least 30 wt %, 

preferably at least wt %, and more preferably at least 50 wt % or more of the solid dosage form. 

Such high drug loadings of dispersion in a solid dosage form minimize the dosage form's size, 

making it easier for the patient to swallow it and tending to improve patient compliance. The 

immediate release dosage forms containing a solid dispersion that enhances the solubility of a 

“low-solubility drug,” meaning that the drug may be either “substantially water-insoluble,” 

which means that the drug has a minimum aqueous solubility at physiologically relevant pH 

(e.g., pH 1-8) of less than 0.01 mg/mL, “sparingly water-soluble,” that is, has an aqueous 

solubility up to about 1 to 2 mg/mL, or even low to moderate aqueous solubility, having an 

aqueous-solubility from about 1 mg/mL to as high as about 20 to 40 mg/mL. The drug 

dispersions used in fabricating the high loading immediate release dosage forms of the present 

invention comprise solid dispersions of a drug and at least one concentration enhancing polymer. 

The concentration-enhancing polymer is present in the dispersions used in the present invention 

in a sufficient amount so as to improve the concentration of the drug in a environment relative to 

a control composition. At a minimum, the dispersions used in the present invention provide 

concentration enhancement relative to a control consisting of crystalline drug alone. Thus, the 

concentration enhancing polymer is present in a sufficient amount so that when the dispersion is 

administered to a use environment, the dispersion provides improved drug concentration relative 

to a control consisting of an equivalent amount of crystalline drug, but with no concentration- 

enhancing polymer present. 

 

GRANULATION MECHANISMS 

PARTICLE-BONDING MECHANISMS 

To form granules, strong bonds must be formed between powder particles so that they adhere not 

easily breakdown in subsequent handling operations. 

There are five primary bonding mechanisms between particles: 

1. Adhesion and cohesion forces in the immobile liquid films between individual primary 

powder particles. 

2. Interfacial forces in mobile liquid films within the granules. 

http://formulation.vinensia.com/2011/11/granulation-mechanisms-particle-bonding.html
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3. The formation of solid bridges after solvent evaporation. 

4. Attractive forces between solid particles. 

5. Mechanical interlocking. 

Different types of mechanism were identified in each group and the ones discussed below are those that are 

relevant to pharmaceutical granulations 

          

           Adhesion and Cohesion Forces IN Immobile Films 

 

If sufficient liquid is present in a powder to form a very thin and immobile layer, there will be an 

effective decrease in interparticulate distance and an increase in contact area between the 

particles. The bond strength between the particles also increased, as the van der Waals forces of 

attraction are proportional to the particle diameter and inversely proportional to the square of the 

distance of separation. This situation will arise with adsorbed moisture and accounts for the 

cohesion of slightly damp powders. 

In dry granulation, the pressures used will increase the contact area between the adsorption 

layers and decrease the interparticulate distance and this will contribute to the final granule 

strength. 

Thin, immobile layers may also be formed by highly viscous solutions of adhesives and so the 

bond strength will be greater than that produced by the mobile films. 

Interfacial Forces in Mobile Liquid Films 

During wet granulation liquid is added to the powder mix and will be distributed as films around 

and between the particles. Sufficient liquid is usually added to exceed that necessary for an 

immobile layer and to produce a mobile film. There are three states of water distribution between 

particles. 

At low moisture levels, termed the pendular state, the particles are held together by lens-shaped 

rings of liquid. These cause adhesion because of the surface tension forces of the liquid/air 

interface and the hydrostatic suction pressure in the liquid bridge. When all the air has been 

displaced from between the particles the capillary state is reached, and the particles are held by 

capillary suction at the liquid/air interface, which is now only at the granule surface. The 

funicular state represents an intermediate stage between the pendular and capillary states. Moist 

granule tensile strength increases about three times between the pendular and the capillary state. 

It may appear that the state of the powder bed is dependent upon the total moisture content of the 
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wetted powders, but the capillary state may also be reached by decreasing the separation of the 

particles. In the massing process during wet granulation, continued kneading/mixing of material 

originally in the pendular state will densify the wet mass, decreasing the pore volume occupied 

by air and eventually producing the funicular or capillary state without further liquid addition. In 

addition to these three states a further state the droplet is reached. 

 

 

Figure 7: Water distribution between particles of a granule during formation and drying 

This will be important in the process of granulation by spray drying of a suspension. In this state, 

the strength of the droplet is dependent upon the surface tension of the liquid used. 

These wet bridges are only temporary structures in wet granulation because the moist granules will 

be dried. They are, however, a prerequisite for the formation of solid bridges formed by adhesives 

present in the liquid, or by materials that dissolve in the granulating liquid. 

           Formation of Solid Bridges 

These can be formed by: 

1. Partial melting 

2. Hardening binders 

3. Crystallization of dissolved substances. 

Partial melting the pressures used in dry granulation methods may cause melting of low melting- 

point materials where the particles touch and high pressures are developed. The particlers will 

bind together and crystallization will take place when the pressure is relieved. 

Hardening binders when an adhesive is included in the granulating solvent, the liquid will form 

liquid bridges, and the adhesive will harden or crystallize on drying to form solid bridges to bind 

the particles. 
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Crystallization of dissolved substances The solvent used to mass the powder during wet 

granulation may partially dissolve one of the powdered ingredients. When the granules are dried, 

crystallization of this material will take place and the dissolved substance then acts as a 

hardening binder. gradation in the gastro (opaque colour concentrate for film coating) and 

intestinal track.  

E.Opaquant-Extenders 

These are very fine inorganic powder used to provide more pastel colours and increase film 

coverage. These inorganic materials provide white coat or mask colour of the tablet core. 

Colorants are very expensive and higher concentration is required. These inorganic materials are 

cheap. In presence of these inorganic materials, amount of colorants required decreases. Most 

commonly used materials are titanium dioxide, silicate (talc &aluminum silicates), carbonates 

(magnesium carbonates), oxides (magnesium oxide) & hydroxides (aluminum hydroxides).  

F. Miscellaneous coating solution componentThe rate of drying of the granules influence the 

size of the crystals produced in the bridge, larger particle size will occurs if drying time is 

longer/slower. It is therefore important that the drug does not dissolve in the granulating liquid 

and recrystallize, because it may adversely affect the dissolution rate. 

           Attractive Forces Between Solid Particles 

In the absence of liquids and solid bridges formed by binding agents, there are two types of 

attractive force that can operate between particles in pharmaceutical systems. 

Electrostatic forces may be important in causing powder cohesion and the initial formation of 

agglomerates, example during mixing. In general they do not contribute significantly to the final 

strength of the granule. 

Van der Waals forces, however, are about four orders of magnitude greater than electrostatic 

forces and contribute significantly to the strength of granules produced by dry granulation. The 

magnitude of these forces will increase as the distance between adjacent surfaces decreases, and 

in dry granulation this is achieved by using pressure to force the particles together. 

           Mechanical Interlocking 

The mechanical interlocking theory of adhesion states that good adhesion occurs only when an 

adhesive penetrates into the pores, holes and crevices and other irregularities of the adhered 

surface of a substrate, and locks mechanically to the substrate. The adhesive must not only wet 

the substrate, but also have the right rheological properties to penetrate pores and openings in a 

reasonable time. 
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           COMPRESSION 

Tablet press also referred to as tableting machine, pharmaceutical tablet press, tablet 

compressing machine or tablet punching machine is a mechanical device that compresses 

powders into tablets of uniform size, shape and weight containing approximately the same 

quantity of Active Pharmaceutical Ingredient (API) and excipients. Apart from its use in the 

pharmaceutical industries for manufacturing varieties of tablets, it can also be used to 

manufacture illicit drugs, cleaning products and cosmetics. All tablet press employs the same 

basic principle of compression. The development of tablet press has been a continuous process. 

In the past, we have hand driven tablet press which have been modernized to electrical driven 

tablet press. 

 

c.          Reason for continuous development of tablet press 

 Increased rate of production resulting from increased demand, multiplication of disease 

conditions and exponential increase in population. 

 Development of newer technology in tablet production e.g. development of direct 

compression technology. 

 Development of stringent standard of cleanliness to comply with Current Good 

Manufacturing Process (cGMP). 

 The introduction of automation and continuous monitory of production process. 

Types/Classification of Tablet Press 

Tablet press in current use can be classified into; 

1. Single punch/single station/eccentric presses. 

2. Multi-station/rotary presses. 

SINGLE PUNCH 

Single punch tablet press also known eccentric press or single station press is the simplest 

machine for tablet manufacturing. This machine uses single set of station tooling (a die and a  

pair of upper and lower punches). The compaction force on the fill material is exerted by only 

the upper punch while the lower punch is static; such action equivalent to hammering motion and 

as a result, the single punch press is referred to as stamping process. The single punch tablet 

press produce about 60-85 tablets/min. 
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Figure 1.8 : Labelled diagram of a single punch tablet press 

 

 

Components/ functional parts of a single punch tablet press 

 

 Hopper – This is connected to the feed shoe and it is where the granules/powder mixtures 

are poured into prior to tableting or compression. The hopper can be filled manually or by 

using mechanical equipment during subsequent tableting. 

 

 Die cavities – The die cavity is where the powder granules are compressed into tablet. The 

die determines; 

1. The diameter of the tablet 

2. The size of the tablet 

3. To some extent the thickness of the tablet. 

It is the die cavity that determines both size and shape of a tablet. 

Depending on the type of tablets you intend to produce some of the most common options 

available include: 

 Round shaped die set; they are common in the pharmaceutical industry. You can use it to 

compress normal concave, concave with flat or bevel edges, deep concave with flat faced 

and shallow concave with ball shape. 

 Oval shaped die set; with this stool set, you can make flat faced tablets with bevel edges or 

concave tablets with a deep and bevel edges. 

 Capsule dye set; from this die set, you‟ll make concave tablets with flat faced or bevel 
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edges. 

 Other geometrical shapes; depending on your unique tablet designs and geometrical shapes, 

you can make triangular, benzene, rectangular rhombus tablets. 

 

I want you to realize that, choosing a unique or complex die design is essential, especially when 

you intend to reduce the level of counterfeits. 

 Punches – This comprises upper and lower punch and they compress the powder into tablets 

of various shapes within the die. 

 Cam truck – This guides the position/movement of the punches. 

 Tablet adjuster – This is used to adjust the volume of the powder to be compressed and so 

determines the weight of the tablet. 

 Ejection adjuster – This facilities the ejection of the tablet from the die cavity after 

compression. 

In the production of tablet using single punch, the upper punch compresses the powder into 

tablets while the lower punch ejects the tablet. 

The events involved in tablet production can be divided into 3 stages; 

1. Filing 

2. Compression 

3. Ejection 

 

Figure 1.9: Sequences of events involved in the formation of tablet 
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Filing 

 Position 1 – The upper punch is raised and lower punch drops to create a cavity in the die. 

 Position 2 – The feed shoe moves over the die cavity and granules fall into the die cavity 

under the influence of gravity from the hopper. 

 

Compression 

 Position 3 – The feed shoe moves out of the way and the hopper punch descends to 

compress the granules/powder mixture into tablets by progressive reduction of the porosity 

of the die content and forcing of the particles into close contact with one another. 

Ejection 

 Position 4 – The upper punch retracts and the lower punch moves upwards too to eject the 

compressed tablet. The whole events repeat over and over again unit the feed material is 

exhausted. 

Advantages of Single Punch Tablet Press 

 The single punch structure is rational and small. 

 Easy to operate and it operates at a high utilization ratio. 

 It can manufacture odd shaped products with a diameter of up to 20mm. 

 It is ideal for development of tablets and small batch production. 

 Single punch tablet press utilizes a high amount of pressure to reduce weight variations 

between tablets while maintaining a low noise level at the same time. 

MULTI STATION PRESS 

Multi-station press is a mechanical device that unlike the single punch tablet press has several 

tooling station which rotates to compress granules/powder mixture into tablet of uniform size, 

shape (depending on the punch design) and uniform weight. It was developed to increase the 

output of tablets. In rotary press, the compaction force on the fill material is exerted by both the 

upper and lower punches leaving the powder granules to be compressed in the middle. This is 

known as accordion type of compression. The capacity of a rotary tablet press is determined by 

the rotation speed of the turrent and the number of stations on the press. 
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Figure 1.10: Diagram of a Multi punch tablet press 

 

 

 

Figure 11 : Labelled diagram of a Multi punch tablet press 
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Components/Functional Parts of a Rotary Press 

 Hopper- The hopper holds the granules/powder mixture (API plus excipient) that are to be 

compressed into tablets. 

 Die cavity – This is where the powder granules is compressed into tablets and it determines. 

 The diameter of the tablets. 

 The size of the tablets. 

 To some extent the thickness of the tablets. 

 Feed paddle – Helps to force the feed/ the granules into the dies especially during faster 

rotation. 

 Punches – This comprises the upper and the lower punches. They move within the die bore 

to compress granules into tablets. 

 Lower cam track – This guides the lower punch during the filling stage so that the die bore is 

over filled to allow accurate adjustment. 

 Cam tracks – This guides the movement of both the upper and lower punches. 

 Dept of fill/capacity control – This adjusts the lower punch track during the latter part of the 

fill stage to ensure that the appropriate quantity of granules remains within the die prior to 

compression. 

 Recompression rollers – This roller gives the granules an initial compression force to get rid 

of excess air that might be entrapped in the die. 

 Main compression – This roller applies the final compression force needed for the formation 

of tablet. 

 Ejection cam– Guides the lower punch upwards facilitating the ejection of tablet from the die 

cavity after compression. 

 Take-off Blade – This is fitted in front of the feeder housing and it deflects the tablet down 

the discharge chute. 

 Discharge chute – This is where the tablet passes through for collection after being deflected 

by the take-off blade. 

Classification of multi-station press 

Multi-station press can be classified into several ways but the most important of these 

classifications are based on the type of tooling with which the machines are to be used with. A 

tooling set comprises the die and its associated punches. Basically there are following types of 

Tooling available: 
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 B‟ -Tooling 

 „D‟ – Tooling 

 „BB‟ -Tooling 

 „DB‟ – Tooling 

The above type of configuration constitutes a majority of the tool configuration used today. 

“B” Type 

The “B” type configuration has a normal, punch barrel diameter (19mm). The “B” type can be 

used with two types of die or can be said to have two different die sizes: 

1. The “B” dies with a diameter (30.16mm), suitable for all tablet sizes up to the maximum for 

the “B” punches. 

2. The smaller “BB” dies (small “B” die) that has a diameter (24mm) this die type is suitable 

for tablets up to 9mm diameter or 11mm maximum. 

“D” type 

This type has larger nominal barrel diameter (25.4 mm) and a die diameter (38.10mm) and thus 

is suitable for tablets with maximum diameter or maximum length of 25.4mm. 

 

Tablet press is designed to be used with either “B” or “D” tooling but not both. The compression 

force obtainable in a machine depends on the type of tooling used. Machines that are designed to 

“B” type tooling exert a maximum compression force of 6.5 tones and machines that use the “D” 

type configuration exert 10 tones compression force. There are equally some special machines 

that are designed with the intention of exerting higher compression forces. The maximum force 

that can be exerted on a particular size and shape of tablet is governed by the size of the punch 

tip or the maximum force of which the machine is designed. 

Individual manufactures of tablet press have sought to achieve higher output by; 

 Increasing the effective number of punches. 

 Increasing the number of station. 

 Increasing the number of points of compression. 

 Increasing the rate of compression turrent speed. 
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Table 3: Types of Tooling 

Type 

Of Tooling 

Punch Length 

( mm) 

Punch Diameter 

(mm) 

Die 

Diameter. 

(mm) 

Height 

of dies 

(mm) 

Max. Tab. 

size (mm) 

Round/Capsul 

e 

B 133.6 19 30.15 22.22 16/19 

D 133.6 25.4 38.1 23.82 25/25 

BB 133.6 19 24.0 22.22 13/14 

DB 133.6 25.4 30.15 23.22 19/19 

 

Each of the above approaches has its own advantages and limitations. 

 

Advantages of Rotary Press 

 High productivity can be gained with a minimal amount of labour while saving money. 

 Rotary press has an output of between 9000 – 234000 tab/hour thus saves time and meets up 

with the high demand of tablet dosage form. 

 The powder filled cavity can be automatically managed by a moving feeder. 

 Rotary press decreases waste of valuable formulation in non-specific tablets. 

 The machine allows independent control of both weight and hardness. 

 

Multilayer rotary tablet machines 

The rotary tablet machines also have been developed into models capable of producing Multilayer 

rotary tablets, the machines are able to make 1, 2 and 3 layer tablets for example; versa press, 

stokes/Pennwalt. Originally the tablets were prepared by single compression method. The dies 

were filled with the different granulation in successive layers, and the tablets were formed by a 

single compression stroke. The separation lines of the tablets prepared by this method tended to be 

irregular. In the machines available now for multilayer production the granulation receives a pre- 

compression stroke after the first and second fill, which lightly compact the granulation and 

maintains a well-defined surface of separation between each layer with the machine running at 

any desired speed for periodic weight and analysis check.  
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TABLET COATING  

INTRODUCTION 

Tablet coating can be described as a process of applying an edible paint on the surface of a 

pharmaceutical dosage form to achieve specific benefits. This is an additional process in tableting 

which causes an increase in the cost of tablet production. Coating can be applied to several kinds 

of solid dosage forms like tablets, pellets, pills, drug crystals etc. When a coating solution is 

applied to a batch of tablets in a coating pan, the surfaces of the tablets get covered with a tacky 

polymeric film. The tablets are then allowed to dry and the film eventually forms a non-sticky dry 

surface. The coating technique involves parameters such as the spray pattern, drop size, and 

nozzle spacing (in addition to multiple other non-spray related parameters) which must all be 

precisely controlled in order to ensure uniform distribution of the coating material. 

Objectives of Coating 

The objectives of tablet coating are as follows: 

 To mask the disagreeable odor, color or taste of the tablet. 

 To offer a physical and/or chemical protection to the drug. 

 To control and sustain the release of the drug from the dosage form. 

 To incorporate another drug which create incompatibility problems. 

 To protect an acid-labile drug from the gastric environment. 

 Increasing the mechanical strength of the dosage form. 

 Principle    

 Solution which influences the release pattern as little as possible and does not markedly 

change the appearance.   

 Modified release with specific requirement and release mechanism adapted to body function 

in the digestive tract.  Color coating which provides insulation.  

 To incorporate another drug or formula adjuvant in the coating to avoid chemical 

incompatibilities or to provide sequential drug release.   

 To improve the pharmaceutical elegance by the use of special colors and contrasting printing. 

   Advantages of Tablet Coating   

 Coating is necessary for tablets giving a smoother finish, makes large tablets easier to 

swallow and also to mask the unpleasant taste.   

 Smoother finish makes large tablets easier to swallow.   
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 Tablet coating does not affect tablet disintegration and drug availability, it is cheap, provide 

flexibility, highly resistant to heat and moisture, no taste and odor, color and additives can be 

easily incorporated.   

 To increase the shelf life of tablet.   

 To enhance the aesthetic appeal and brand image.   

 To provide enteric release properties for release in the intestinal tract. 

    Disadvantages of Tablet Coating   

 Tablet coating increase the cost of formulation.   

 Tablet coating may interfere in pharmacodynamic properties of drug formulation.   

 Coating may result in various film defects like, mottling, capping, chipping, bridging.   

 The process is complicated. 

   PHARMACEUTICAL COATING PROCESS  

Basically, there are four major techniques for applying coatings to pharmaceutical solid dosage 

forms:  

  

 

 

 

 

 

 

 

Figure 1 : Four Major Techniques of Pharmaceutical Coating Process 

Although it could he argued that the use of mucilage of psyllium seed, gelatin, etc as already 

discussed was an early form of film coating, sugar coating is regarded as the oldest method for 

tablet coating and involves the deposition from aqueous solution of coatings based predominantly 

on sucrose as a raw material. The large quantities of coating material that are applied and the 

inherent skill often required of the operators combine to result in a long and tedious process. Film 

coating, the deposition of resins as a thin membrane on to the dosage form from solutions that 

were initially organic solvent based, but which are beginning to rely more and more on water as 

the prime solvent, have proven to be a popular alternative to sugar coating. 

 

Coating Process 

Sugar Coating Film Coating Microencapsulation Compression 

Coating 
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Figure 2: Steps of Sugar Coating Process 

Microencapsulation is a modified form of film coating, differing from the latter only in the size of the 

particles (or liquid droplets) to be coated and the methods by which this is accomplished. It is based on 

either mechanical methods such as pan coating, air suspension techniques, multi-orifice centrifugal 

techniques, modified spray drying techniques, or physicochemical ones involving coacervation-phase 

separation, where the material to be coated is suspended in a solution of the polymer. Phase separation is 

facilitated by the addition of a nonsolvent, incompatible polymer, inorganic salts, or by changing the 

temperature of the system.  

Compression coating incorporates the use of modified tabletting machines which allow the compaction 

of a dry coating around the tablet core produced on the same machine. The main advantage of this type of 

Sugar coating process 
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coating is that it eliminates the use of any solvent, aqueous or organic in nature. However, the fact that it 

involves a mechanically complex operation has obviously been a prime factor in limiting its adoption as a 

popular technique.  

Sugar Coating  

Compressed tablets may be coated with colored or uncolored sugar layer. The coating is water soluble 

and quickly dissolves after swallowing. Sugar coating process involves five separate operations:  

 

Sealing/Water proofing: The seal coat provide a moisture barrier and hardness to the surface of the tablet 

in order to minimize attritional effects. Common materials used as a sealant include Shellac, Zinc, 

Cellulose acetate phthalate (CAP), polyvinyl acetate phthalate, Hydroxyl propyl cellulose and Hydroxyl 

propyl methylcellulose etc.  

Subcoating: Subcoating is the actual start of the sugar coating process and provide the rapid buildup 

necessary to round up the tablet edge. It also acts as the foundation for the smoothing and color coats. 

During the sugar-coating process the increase in weight achieved can be 30–50% of the weight of the 

original tablet core. Much of the added weight is applied at the subcoating stage. Subcoating serves to 

confer on the tablet core a perfectly rounded aspect. 

 

The ideal shape for sugar coating is a deeply convex core with minimal edges. This 

condition will obviously require less coating material than where the tablet edge is comparatively thick. 

Basically there are two methods:  

Lamination process: Two typical examples of binder solution formulations for subcoating, together with 

their corresponding dusting powder formulations. The principle of the process is that a volume of binder 

solution is applied to the sealed cores in the coating pan. Once this has spread over the tablet bed an 

application of powder is dusted into the pan and when this has evenly distributed itself over the contents, 

drying air is applied. The drying air process needs to be carefully controlled to prevent too rapid 

evaporation of the water. The objective should be to create as smooth a coat as possible in order to reduce 

the time for smoothing the coat in the final stages of process. Excessively rapid drying results in a very 

uneven surface. Too low and evaporation rate gives rise to a lengthy process and the danger of cores 

adhering together. 

Suspension process: Recent years, automation in the sugar-coating process has required the use of a 

liquid sub coat. These are generally suspensions of the filler materials, e.g. calcium carbonate, talc, 

sucrose in the gum solutions. It is suitable for hand panning or automatic methods with a little 
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modification. The system contains only approximately 23% water and consequently dries quickly. 

Groosing/smoothing: The grossing/smoothing process is specifically for smoothing and filing the 

irregularity on the surface generated during subcoating. It also increases the tablet size to a predetermined 

dimension. Smoothing is usually achieved by applications of plain 70% w/w syrup. However large 

degrees of unevenness will require some subcoating solids in the initial smoothing coats. Typically, 

however, if subcoating is carried out well, then approximately ten applications of 70% syrup will be 

required for tablets that are suitable for the next stage. Often the smoothing syrups contain a low 

percentage of titanium dioxide (1-5%) as an opacifier. This can be particularly useful when following 

with a dye color coating process since it makes the layer under the color coating more reflective, resulting 

in a brighter, cleaner ultimate color. 

 

Color coating: This stage is often critical in the successful completion of a sugar coating process and 

involves the multiple application of syrup solution (60-70% sugar solid) containing the tablet coating. 

This is one of the most important steps in the sugar-coating process as it has immediate visual impact. 

During this step the coating syrup contains the colour solids necessary to achieve the desire shade. Water-

soluble dyes were used previously as colouring agents for sugar-coated tablets. In this colour coating the 

use of modern water insoluble pigment forms including the aluminium lakes of the water-soluble colours. 

Here, the water soluble dye is adsorbed onto a hydrated alumina surface, filtered, washed and dried. By 

careful processing, the optimum particle size profile is achieved. The smaller and more even the particle 

size, the greater the colouring power and hence the smaller the quantity that need be used to achieve the 

same result. These lake pigments are essentially insoluble in aqueous systems between pH 3.5 and 9.0 

and find important uses in tablet coatings both using the sugar and film coating processes. The 

advantages of lakes over soluble dyes, including the soluble natural colours are multi-fold. 

Polishing: Sugar coated tablets needs to be polished to achieve a final elegance. After the colour-coating 

process the tablets have a some what dull, matt appearance which requires a separate polishing step to 

give them the high degree of gloss traditionally associated with sugar coated tablets. Methods vary 

considerably, but it is generally important that the tablets are dry prior to polishing. Preferably they 

should be kept at least overnight in a suitable atmosphere. 

Some examples of polishing methods which are currently in use include: 

 Application of an organic solvent solution/suspension of waxes e.g. carnauba and beeswax.  

 Use of wax-lined pan. 

 Use of canvas-lined pan with wax solution/suspension. 
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 Finely powdered wax application. 

 Mineral oil application. 

In addition, there is polishing techniques use of glazes containing shellac in alcohol with or without 

waxes. The use of these materials is rather more dependable, and is not so reliant on atmospheric 

conditions of temperature and humidity to obtain the optimum result. This comment does not apply, 

however, to the aqueous material, which has a high degree of dependability in use. 

Printing: Some regulatory authorities demand that tablets, be they coated or uncoated, should possess 

some detailed identifying mark. Those authorities who do not actually require this actively encourage it 

as part of the overall GMP and product acceptability requirements. Unfortunately, unlike film-coated 

tablets, sugar-coated tablets cannot be monogrammed by engraving the punch tooling. Instead a printing 

process is used. A typical edible pharmaceutical ink formulation is shellac, alcohol, pigment, lecithin, 

antifoam and other organic solvents. 

The printing process suitable for a formulation such as this is a modified offset gravure. Shellac still has a 

traditionally dominant position as the lacquer most commonly encountered, but is slowly giving ground 

to cellulose derivatives in newer formulations as it can pose severe stability problems in some formula. 

Lecithin is frequently included to maximize the quantity of pigment that can be utilized. Antifoam is a 

necessary ingredient to prevent the nuisance of foam build up in the ink container during a print run. 

Careful formulation of solvent blends is necessary in order to achieve the correct drying time 

demanded by the particular application. Pharmaceutical ink formulation trends are to maximize the 

aqueous content of formulae. The offset gravure process, while capable of producing impressive results, 

is sensitive to minor changes in procedure. Attempts are being made to utilize more robust technology, 

for e.g. ink-jet printing. 

Sugar Coating Problems 

Various problems may be encountered during the sugar coating of tablets. It must be remembered that 

any process in which tablets are kept constantly tumbling can present difficulties if the tablets are not 

strong enough to withstand the stress encountered. Tablets which are too soft, or have a tendency to 

laminate, may break up and the fragments adhere to the surface or otherwise good tablets. Sugar coating 

pans exhibit inherently poor mixing characteristics. If care is not exercised during the application of the 

various coating fluids, non uniform distribution of coating material can occur, resulting in an 

unacceptable range of sizes of finished tablets within the batch. Over use of dusting powders, particularly 

during the subcoating stage, may result in a coating being formed in which the solid particulate matter 

exceeds the capacity of the binder in the formulation, creating soft coatings or those with increased 
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tendency to crack. Color nonuniformity is a common problem, when water-soluble dyes are used. Since 

the latter have a tendency to migrate easily, lack of control over the drying phases during the process can 

result in nonuniform distribution of the coloring material. Rough tablets are obtained either as the result 

of too rapid drying or lack of uniform distribution of coating fluid after each application. This is 

particularly troublesome during the color coating stage, when the problem may be highlighted as 

"marbling" after subsequent polishing. 

 Film Coating  

Film coating is the more contemporary and thus commonly used process for coating oral solid dosage 

forms. Film coating involves the deposition of a thin, but uniform, membrane onto the surface of the 

substrate. Unlike sugar coating, the flexibility afforded in film coating allows additional substrates. 

Compressed tablets, to be considered (examples: powder, granules, nonpareils, capsules). Coatings are 

essentially applied continuously to a moving bed of material, usually by means of a spray technique, 

although manual application procedures have been used. Historically, film coating was introduced in the 

early 1950's in order to combat the short comings of the then predominant sugar coating process.  It has 

proven successful must be attributed to its major advantages which include: 

 Minimal weight increase (typically 2-3% of tablet core weight). 

 Reduction in processing times. 

 Increased process efficiency and output. 

 Increased flexibility in formulations. 

 Improved resistance to chipping of the coating. 

The major process advantages were derived from the greater volatility of the organic solvents used. 

However, in spite of its success, there has always been an awareness that certain disadvantages could 

prove ultimately to be a limiting factor. 

These disadvantages are mainly attributed to the organic solvents used in the process and include: 

 Flammability hazards. 

 Toxicity hazards. 

 Concerns over environmental pollution. 

 High cost  

Types of Film Coating 

Film coating may be classified in a number of ways but it is common practice to do so in term of the 

intended effect of the applied coating on drug release characteristic.  
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Figure 3: Types of Film Coating 

a. Immediate release film coating: This is also known as non functional coating but this is something of 

a misnomer. It is used to imply that the coating has no effect on biopharmaceutical properties but a 

coating as explained has many other properties and functions.  

b. Modified release film coating: This is also known as functional coating, which may be further 

categorized as either delayed release (enteric) or extended release coating.  

Immediate release coating are usually  readily soluble in water, while enteric coating are not soluble in 

water at pH values in excess of 5-6 and intended to either protect the drug while the dosage forms in the 

stomach or prevent release of the drug in stomach. Enteric coatings have been used as an integral part of 

colonic drug delivery systems. Extended release coatings are insoluble in water. They are designed to 

ensure that the drug is released in a consistent manner over long period of time (typically 6-12 hours) and 

thus reduce the number of dosage that a patient needs to consume in each 24 hour period. 

Film Coating Raw Materials 

Ideal requirements of film coating materials are summarized below: 

 Solubility in solvent of choice for coating preparation. 

 Solubility requirement for the intended use e.g. free water-solubility, slow water solubilityor pH -

dependent solubility. 

 Capacity to produce an elegant looking product. 

 High stability against heat, light, moisture, air and the substrate being coated. 

 No inherent colour, taste or odor. 

 High compatibility with other coating solution additives. 

 Nontoxic with no pharmacological activity. 

Types of Film Coating 

 

Immediate release film coating Modified release film coating 
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 High resistance to cracking. 

 Film former should not give bridging or filling of the debossed tablet. 

 Compatible to printing procedure. 

Major components are: 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Components of Film Coating 

 

A. Film Formers 

Hydroxy Propyl Methyl Cellulose (HPMC) 

It is available in different viscosity grades. It is a polymer of choice for air suspension and pan spray 

coating systems because of solubility characteristic in gastric fluid, organic and aqueous solvent system.  

Advantages: It does not affect tablet disintegration and drug availability, it is cheap, flexible, and highly 

resistant to heat, light and moisture, it has no taste and odor, color and other additives can be easily 

incorporated. 

Disadvantages: When it is used alone, the polymer has tendency to bridge or fill the debossed tablet 

surfaces. So mixture of HPMC and other polymers/plasticizers is used. 

Methyl Hydroxy Ethyl Cellulose (MHEC) 

It is available in wide variety of viscosity grades. It is not frequently used as HPMC because soluble in 

fewer organic solvents. 

Ethyl Cellulose (EC) 

Depending on the degree of ethoxy substitution, different viscosity grades are available. It is completely 
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insoluble in water and gastric fluids. Hence it is used incombination with water-soluble additives like 

HPMC and not alone. Unplasticized ethylcellulose films are brittle and require film modifiers to obtain an 

acceptable film formulation. Aqua coat is aqueous polymeric dispersion utilizing ethyl cellulose. These 

pseudolatex systems contain high solids, low viscosity compositions that have coating properties quite 

different from regular ethyl cellulose solution. 

Hydroxy Propyl Cellulose (HPC) 

It is soluble in water below 40 ºC (insoluble above 45 ºC), gastric fluid and many polar organic solvents. 

HPC is extremely tacky as it dries from solution system. It is used for sub coat and not for colour or glass 

coat. It gives very flexible film. 

Povidone 

Degree of polymerization decides molecular weight of material. It is available in four viscosity grades i.e. 

K-15, K-30, K-60 and K-90. Average molecular weight of these grades is 10000, 40000, 160000 and 

360000 respectively. K-30 is widely used as tabletbinder and in tablet coating. It has excellent solubility 

in wide variety of organic solvents, water, gastric and intestinal fluids. Povidone can be cross-linked with 

other materials to produce films with enteric properties. It is used to improve dispersion of colorants in 

coating solution. 

Sodium carboxyl methyl cellulose 

It is available in medium, high and extra high viscosity grades. It is easily dispersed in water to form 

colloidal solutions but it is insoluble in most organic solvents and hence not a material of choice for 

coating solution based on organic solvents. Films prepared by it are brittle but adhere well to tablets. 

Partially dried films are tacky. So coating compositions must be modified with additives. 

Polyethylene glycols (PEG) 

Lower molecular weights PEG (200-600) are liquid at room temperature and are used as plasticizers. 

High molecular weights PEG (900-8000) are white, waxy solids at room temperature. Combination of 

PEG waxes with CAP gives films that are soluble in gastric fluids. 

Acrylate polymers 

Eudragit E is freely soluble in gastric fluid up to pH 5 and co-polymer. Only Eudragit expandable and 

permeable above pH 5. This material is available as organic solution (12.5% inisopropanol/acetone), solid 

material or 30% aqueous RL dispersion. Eudragit & RS are co-polymers with low content of quaternary 

ammonium groups. These are available only as organic solutions and solid materials. They produce films 

for delayed action (pH dependent). 

B.  Solvents 
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Solvents are used to dissolve or disperse the polymers and other additives and convey them to substrate 

surface. Ideal requirements 

 Should either dissolve/disperse polymer system. 

 Should easily disperse other additives into solvent system. 

 Small concentration of polymers (2-10%) should not in an extremely viscous solution system 

creating processing problems. 

 Should be colourless, tasteless, odorless, inexpensive, inert, nontoxic and nonflammable. 

 Rapid drying rate. 

 No environmental pollution. 

Mostly solvents are used either alone or in combination with water, ethanol, methanol, isopropanol, 

chloroform, acetone, methylene chloride etc. Water is more used because no environmental and economic 

considerations.  

C. Plasticizers 

Combination of plasticizer may be used to get desired effect. Concentration of plasticizer is expressed in 

relation to the polymer being plasticized. Recommended levels of plasticizers range from 1-50 % by 

weight of the film former. Commonly used plasticizers are castor oil, PG, glycerin, lower molecular 

weight (200-400 series), PEG, surfactants, etc. For aqueous coating PEG and PG are more used while 

castor oil and spans are primarily used for organic-solvent based coating solution. External plasticizer 

should be soluble in the solvent system used for dissolving the film former and plasticizer. The plasticizer 

and the film former must be at least partially soluble or miscible in each other. 

D. Colorants 

Colorants can be used in solution form or in suspension form. To achieve proper distribution of 

suspended colorants in the coating solution requires the use of the powdered colorants (<10 microns). 

Most common colorants in use are certified FD & Cor D & C colorants. These are synthetic dyes or 

lakes. Lakes are choice for sugar or film coating as they give reproducible results. Concentration of 

colorants in the coating solutions depends on the colour shade desired, the type of dye, and the 

concentration of opaquant-extenders. If very light shade is desired, concentration of less than 0.01 % may 

be adequate on the other hand, if a dark colour is desired a concentration of more than 2.0% may be 

required. The inorganic materials (e.g. iron oxide) and the natural colouring materials (e.g. anthrocyanins, 

carotenoids etc) are also used to prepare coating solution. Magenta red dye is non absorbable in biologic 

system and resistant to de 

Flavors, sweeteners, surfactants, antioxidants, antimicrobials, etc. may be incorporated into the coating 
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solution. 

Table1: Difference between Sugar and Film Coating Tablets 

Features Sugar Coating Film Coating 

Tablets 

Appearance 

 

 

Weight increase due to 

coating materials 

Logo or break lines 

Other solid dosage forms 

 

 

Rounded with high degree of 

polish 

 

30-50% 

 

Not possible 

Coating possible but little 

industrial importance 

 

Retain contour of original 

core. Usually not as shiny as 

sugar coat types  

2-3% 

 

Possible 

Coating of multiparticulates 

very important in modified 

release forms 

Process 

Stages 

Typical batch coating time 

Functional coatings 

 

Multistage process 

Eight hours, but easily 

longer 

Not usually possible apart 

from enteric coating 

 

Usually single stage 

1.5-2 hours 

Easily adaptable for 

controlled release 

 

 Enteric Coating 

This type of coating is used to protect tablet core from disintegration in the acid environment of the 

stomach for one or more of the following reasons: 

 To prevent degradation of acid sensitive API. 

 To prevent irritation of stomach by certain drugs like sodium salicylate. 

 Delivery of API into intestine. 

 To provide a delayed release component for repeat action tablet. 

Polymers used for enteric coating are as follow: 

Cellulose acetate phthalate (CAP) 

It is composed of solid or semisolid polymer spheres of CAP ranging in size from 0.05 - 3 microns. 

Cellulose acetate trimellitate (CAT) developed as an ammoniated aqueous formulation showed faster 

dissolution than a similar formulation of CAP. Disadvantages include: It dissolves above pH 6 only, 
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delays absorption of drugs, itis hygroscopic and permeable to moisture in comparison with other enteric 

polymer, it is susceptible to hydrolytic removal of phthalic and acetic acid changing film properties. CAP 

films are brittle and usually used with other hydrophobic film forming materials. 

Acrylate polymers 

Eudragit® L & Eudragit® S are two forms of commercially available entericacrylic resins. Both of them 

produce films resistant to gastric fluid. Eudragit® L & S are soluble in intestinal fluid at pH 6 & 7 

respectively. Eudragit® L is available as an organic solution (Isopropanol), solid or aqueous dispersion. 

Eudragit® S is available only as an organic solution (Isopropanol) and solid. 

Hydroxy propyl methyl cellulose phthalate 

HPMCP 50, 55 & 55-s (also called HP-50, HP-55 & HP-55-s) is widely used. HP-55 is recommended for 

general enteric preparation while HP-50 & HP-55-s for special cases. These polymers dissolve at a pH 5-

5.5. 

Polyvinyl acetate phthalate 

It is similar to HP-55 in stability and pH dependent solubility. 

 RECENT ADVANCEMENT IN TABLET COATING TECHNOLOGY 

Compression coating  

These sorts of tablet have elements like, inner core and surrounding coat. The core is small porous tablet 

and organized on one turret. For preparing final tablet, a bigger die hollow space in every other turret is 

used wherein first the coat cloth is crammed to half of after which center tablet is robotically transferred, 

again the last space is filled with coat fabric and ultimately compression force is applied. Often, the coat 

is water soluble and disintegrates without difficulty after swallowing. 

 

  

 

 

 

 

Figure 5: Represents the Coating Compression 

Coating 

Core 
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 Electrostatic coating  

In electrostatic powder coating, we spray powder via a place of strong electric area and excessive 

unfastened-ion concentration. Passing through this location, the particles are charged as discussed earlier. 

The process of powder particles charging within the electric area of corona discharge is governed with the 

aid of Pauthenier„s equation. Charging is most strongly laid low with field power, powder particle size 

and form, and the length of time the particle spends within the charge area. 

Electrostatic Dry Coating  

An electrostatic dry powder coating method for tablets become evolved for the first time with the aid 

electrostatic dry powder coating in a pan coater gadget. The optimized dry powder coating method 

produces capsules with smooth surface, correct coating uniformity and release profile that are 

corresponding to that of the tablet cores. This novel electrostatic dry powder coating technique is an 

opportunity to aqueous or solvent based coating technique for pharmaceutical products. 

 

 

 

Figure 6: Schematic Diagram of Electrostatic Dry Coating 

 

 

Magnetically Assisted Impaction Coating (MAIC)  

Several dry coating methods have been developed such as compression coating, plasticizer dry coating, 

heat dry coating and electrostatic dry coating. These methods generally allow for the application of high 

shearing stresses or high impaction forces or exposure to higher temperature to achieve coating. The 

strong mechanical forces and the accompanying heat generated can cause layering and even embedding 

of the guest particles onto the surface of the host particles 

Organic Film Coating 

Currently, the most common technology for coating solid dosage forms is the liquid coating technology 

(aqueous based organic based polymer solutions). In liquid coating, a mixture of polymers, pigments and 

excipients are dissolved in an organic solvent (for water insoluble polymers) or water (for water soluble 

polymers) to form a solution, or dispersed in water to form a dispersion, and then sprayed onto the dosage 

Tablet 

Electrostatic 

spraying Heat curing 

Coated Tablet 
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forms in a pan coater (for tablets) and dried by continuously providing heat, typically using hot air, until a 

dry coating film is formed. Organic solvent based coating provides a variety of useful polymer 

alternatives, as most of the polymers are soluble in the wide range of organic solvents. However, there are 

certain disadvantages like they are flammable, toxic and costly and possess environmental issues. ICH 

guidelines also prefer the avoidance of organic solvents in pharmaceutical dosage formulations 

considering products safety profile. So, Pharmaceutical industries are now paying much attention in 

developing formulations with aqueous film coating. 

Aqueous Film Coating 

All above problems with organic solvents resulted in shift to use of water as the preferred coating solvent. 

Aqueous-based coatings have been increasingly used compared with organic-based coatings. The 

conversion from organic solvent based coating to aqueous based coating makes the coating process more 

economical, though initially it may need a little investment to upgrade the coating facility. 

The need of this up-gradation arises due to the need of higher drying capacity (the latent heat of water is 

2200 kJ as compared to 550 kJ for methylene chloride). This implies that one would require 4 times more 

energy as compared to organic solvent.  

 

PROCESS EQUIPMENTS 

Film coating tablets are produced by a process which involves the atomization of coating solution or 

suspension on to a bed of tablets. Modern pan coating equipment is the side vented type and some typical 

examples include: 

 

 Accelacoata – Manesty Machines, Liverpool, UK 

 Hi coater- Freund Company, Japan 

 Driacoater- DriamMetalproductkt GmbH, Germany 

 HTF/150-GS, Italy 

 IDA- Dumoulin, France 

Examples of units that operate on fluidized bed principle include: 

GEA, Switzerland and UK 

Glatt AG, Switzerland and Germany 

Depending on the particular film coating application involved, fluidized bed equipment may be used. 

Fluidized Bed Coating Equipment-Many exponents of this type of equipment will argue, often justifiably 

so, that it represents the ultimate in drying efficiency since the tablets are supported on a column of 
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moving air allowing for a high area of contact between the drying medium and the species from which 

solvent must be removed rapidly. The nature of the fluid-bed process, however, essentially restricts its 

use to film coating. Tablets film coated by the fluidized bed method is often associated with a higher 

level of gloss, mainly because the coating solution impinges upon them before much solvent loss has 

occurred. One possible cause for criticism relates to the potential for more tablet damage to occur owing 

to the rigorous treatment received. High tablet hardness is not necessarily the major prerequisite here, but 

low tablet friability. 

The earliest fluidized bed coating equipment was based on the Wurster design. A moving bed of tablets 

continuously passes up the central column and, as a result of the effect of an expansion chamber at the top 

which reduces air velocity, the tablets drop back to the bottom between the walls of the inner and outer 

chamber. The concept of the equipment is based on a single spray gun situated in the center of an air 

distribution plate. An alternative in the fluid bed approach is afforded by the aeromatic. Although this 

show many similarities to the Wurster principle. It lacks the inner coatingpartitions. Laboratory units 

having a 0.5 to 2 kg capacity are available, together with production models handling up to 100-200 kg. 

A third type of design is seen with the Flo-Coater. This also does not utilize the principle of an inner 

coating partition, and in addition prefers to locate the spray guns in the column wall and angled 

downwards. Current commercial equipment available is with capacities ranging from 1 to 500 kg. Most, 

if not all, of the commercially available column coating equipment is also readily adaptable for the 

coating of powders, small particles, granules and seeds (non-pareils). In addition, they also tend to 

complement the fluidized bed drying and granulating equipment already manufactured by the various 

suppliers. Potential for Totally Automated Coating Systems- During the last few decades, the industry has 

witnessed a general transition from manually operated sugar coating procedures, requiring total operator 

involvement, to film coating ones in which operator intervention is infrequent. Increasing familiarity 

with, and understanding of, tablet coating as a unit process, and a desire to ensure compliance with 

GMP's, have increased ultimately the desire for assuring uniformity to design specifications every batch 

of product made. Obviously, this is difficult for any process where the idiosyncracies of individual 

operators must have a significant impact. 

For the coating process there are 3 types of following equipments.   

1. Conventional coating pan 

2. Perforated coating pan 

3. Fluidized bed coater (air suspension)  

Conventional Coating Pan  
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Conventional coating pan system consists of a circular metal pan mounted some what angularly on a 

stand. The pan is 8 to 60 inches in diameter and rotated on its horizontal axis by a motor. Heated air is 

directed into the pan and onto the tablet bed surface.  

 

Figure 7: Conventional Coating Pan 

Improvements in the drying efficiency of the standard coating pan is achieved by  pellegrini system 

which has a baffled pan and diffuser, immersion sword system and the immersion tube system. The 

newer models are completely enclosed.  

 Pellegrini system 

 Immersion-sword system   

 Immersion –tube system  

Perforated COATING Pan 

This equipment consists of a partial or full perforated drum that rotates on its horizontal axis, the whole 

system being enclosed in a sealed housing.  

  

 

Figure 8: Diagram of Perforated  Coating Pan 

Examples are: 

1. Accela-cota/Hi-coater Systems - with this equipment, the drying air is directed to the drum, passing 
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through the tablet bed and is released through the perforations in the drum. 

 

Figure 9 : Diagram of Hicoater Tablet Coating Machine 

 

Driacoater – Similar to the Accela-cota in the Driacoater, channels for directing the supply and exhaust 

air the drying air are integrated into the drum wall as reinforcing elements. Introduced through a hollow 

area located inside the drum‟s periphery. During the drying process, the drum rotates the dip into the 

tablet bed and dry air passes up through and fluidizes the tablet bed with the air exhausting through the 

back of the pan. 

 

Figure 10: Diagram of Driacoater Tablet Coating Machine 
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2. Glatt Coater – This design uses fully perforated drums  a feature which combines maximum spray 

rates and extremely short process times. The horizontal process air flow minimizes turbulence in the 

nozzle area and therefore also contributes to a perfect coating result. The drum geometry and the 

Glatt Fischer baffles mix and protect the product at the same time, guaranteeing a very even and 

exceptionally high-quality coating. The drum is integrated in the unique GC Smart housing, where 

all points are extremely easy to access; it is fully welded and the suspended drum is mounted at the 

rear without any front support to get in the way. The coating solution in all of the perforated pan 

systems is applied through spraying nozzles which are positioned inside the drum. 

 

Fluidized Bed/Air Suspension System 

In a fluidized bed coater, the chamber is usually a vertical cylinder. Fluidization of the pellets is achieved 

by a column of air flowing upwards from the bottom centre of the cylinder. The tablets in the centre move 

upwards in the air flow and fall outwards and downwards to the chamber wall, re-entering the air stream 

from the bottom part of the column. Spray nozzles for introducing the coating solution are located in the 

bottom and top of the chamber. The tablet‟s core is frail and is prone to abrasion and chipping making it 

difficult to fully coat the tablet even under optimum conditions. This is due to the rough tablet to tablet 

impact as well as the tablet chamber contact. 

 

 

 

Figure 11: Fluidized Bed/Air Suspension System 

There are two principal arrangements used to apply finely divided spray coating solutions to tablets: 

Air Outlet Filters 

Granulation liquid 

Air Intlet 

Product Bowl 
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 High Pressure Airless System – Airless spray liquid are pumped at high pressure of between 1.7 and 

20 MPa (250 and 3000 psig) through a small orifice of between 0.09 and 0.02 inch diameter, which 

results to a finely divided spray. The degree of atomization degree and spray rate are all controlled 

by fluid pressure, liquid viscosity and orifice size. Because small orifice suspended solids in the 

coating composition must be finely milled or filtered to prevent orifice blockage. 

 Low Pressurized Air Atomized Systems – The liquid is pumped through a larger orifice of between 

0.05 and 2.5 mm diameter a relatively low pressure of 35 – 350 kPa (5 to 50 psig). The low pressure 

(10 to 100 psig) air contacts the liquid stream at the top of the atomizer and a finely divided spray is 

achieved. The atomization degree is controlled by the fluid cap orifice, fluid viscosity, fluid pressure, 

air cap design and air pressure. 

 

TABLET COATING DEFECTS 

Here is a list of common defects associated with coated tablets and some likely causes. Picking and 

sticking. This is when the coating removes a piece of the tablet from the core. It is caused by over-wetting 

the tablets, by under-drying, or by poor tablet quality.  

Bridging 

This occurs when the coating fills in the lettering or logo on the tablet and is typically caused by improper 

application of the solution, poor design of the tablet embossing, high coating viscosity, high percentage of 

solids in the solution, or improper atomization pressure. During drying the film may shrink and pull away 

from the sharp corners of an intagliation or bisect, resulting in a bridging of the surface.  

Remedy: increasing the plasticizer content or changing the plasticizer can decrease the bridging.  

 

Figure 12: Tablet Coating Defects of Bridging 

Capping 

Caping is partial or complete separation of top or bottom crowns of tablet main body. This is when the 

tablet separates in laminar fashion. The problem stems from improper tablet compression, but it may not 

reveal itself until you start coating. Be careful not to over-dry the tablets in the preheating stage. That can 
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make the tablets brittle and promote capping.  

 

Figure 13: Tablet Coating Defects of Capping 

Erosion 

This can be the result of soft tablets, an over-wetted tablet surface, inadequate drying, or lack of tablet 

surface strength.  

 

Figure 14: Tablet Coating Defects of Erosion 

Twinning 

This is the term for two tablets that stick together, and a common problem with capsule shaped tablets. 

Assuming you don‟t wish to change the tablet shape, you can solve this problem by balancing the pan 

speed and spray rate. Try reducing the spray rate or increasing the pan speed. In some cases, it is 

necessary to modify the design of the tooling by very slightly changing the radius. The change is almost 

impossible to see, but it prevents the twinning problem.  

 

Figure 15: Tablet Coating Defects of Twinning 
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Peeling and frosting 

This is a defect where the coating peels away from the tablet surface in a sheet. Peeling indicates that the 

coating solution did not lock into the tablet surface. This could be due to a defect in the coating solution, 

over-wetting, or high moisture content in the tablet core.  

 

Figure 16: Tablet Coating Defects of Peeling and frosting 

Chipping 

Chipping is defined as the breaking of the tablet edges. This is the result of high pan speed, a friable 

tablet core, or a coating solution that lacks a good plasticizer. 

 

Figure 17: Tablet Coating Defects of Chipping 

Mottled color 

This can happen when the coating solution is improperly prepared, the actual spray rate differs from the 

target rate, and the tablet cores are cold. 

 

Figure 18: Tablet Coating Defects of Motteling 

Orange peel/roughness 

It is surface defect resulting in the film being rough and nonglossy. Appearance is similar to that of an 
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orange. Reason: Inadequate spreading of the coating solution before drying. It is usually the result of high 

atomization pressure in combination with spray rates that are too high.  

Remedies: Use mild drying condition and additional solvents to decrease viscosity of solution. 

 

Figure 19: Tablet Coating Defects of Orange Peel 

 

Pitting 

Pitting is the deformation of the core of the tablet without any visible signs of disruption of the film 

coating. 

Causes: Pitting can occur when the tablet core becomes hotter than the melting point of the materials used 

in its preparation. . 

Remedy: Dispense with preheating procedures at the start of coating and modify the drying (inlet air) 

temperature such that the temperature of the tablet core does not become greater than the melting point of 

the batch of additives used. 

 

Figure 20: Tablet Coating Defects of Pitting 

Cracking (Splitting) 

Cracking occurs when the film coating the tablet cracks in the crown area or splits around the edges.  

https://www.lfatabletpresses.com/tablet-coater
https://www.lfatabletpresses.com/tablet-coater
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Causes: Cracking occurs when the film‟s internal stress exceeds the tensile strength of the film. This is 

common with higher molecular weight polymers or polymeric blends. 

Remedy: Use lower molecular weight polymers or polymeric blends. Also adjust plasticiser type and 

concentration. 

 

Figure 21: Tablet Coating Defects of Cracking 

QUALITY CONTROL 

Quality control during the manufacture of the tablets becomes essential for the assurance that the tablets 

do not vary from one production batch to another.  

1 Physical specifications of compressed tablets 

When compressed tablets are prepared, various physical specifications are examined (for quality control). 

They should be controlled to assure not only the outward appearance of the product but also its 

therapeutic efficacy.  

The shapes of the compressed tablets differ widely. It can be round, oval, oblong, cylindrical, concave or 

triangular. Tablets may be flat or have varying degree of convexity depending on the contours of the 

punches, such as flat face, shallow cup, standard cup, deep cup, or modified ball. Some tablets are scored 

or grooved in halves, thirds, or quadrants. This allows fairly accurate breaking of the tablet for the 

administration of a partial amount. In general scored tablets are grooved on a single side. Tablet shapes 

and size are determined by the die and punches used for the compression of the tablet. 

2 Assay 

For assay 10-20 tablets are grounded and the active ingredient is dissolved or extracted in a suitable 

solvent using the described procedure. The concentration of the extracted solution is determined using a 

specific and validated spectroscopic or chromatographic method against a solution of reference standard. 

These results are reported as percent of expected/labeled value. Although the specification for assay 

results differs from product, generally the expected range for individual active ingredient is to be within 

90%-110% of the labeled amount. 
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3 Thickness 

The thickness of the tablet from production run is carefully controlled. Thickness can vary with no 

change in weight due to difference in the density of the granulation and the pressure applied to the tablets, 

as well as the speed of tablet compression. Not only is the tablet thickness important in reproducing 

tablets identical in appearance but also to insure that every production lot will be usable with selected 

packaging components. If the tablets contained are thicker than specified, a given number no longer may 

be in the volume of a given size bottle. Tablet thickness also becomes an important characteristic in 

counting tablets using filling equipment. Some filling equipment utilizes the uniform thickness of the 

tablets as a counting mechanism. If thickness varies throughout the lot, the result will be variation in 

count. Other pieces of filling equipment can malfunction due to variation in tablet thickness since tablets 

above specified thickness may cause wedging of tablets in previously adjusted depths of the counting 

slots. Tablet thickness is determined with a caliper or thickness gauge which measures the thickness in 

millimeters. A plus or minus 5% may be allowed, depending on the size of the tablet. 

4 Uniformity of Dosage Forms 

Tablet Weight: The volumetric fill of the die cavity determines the weight of the compressed tablet. In 

setting up the tablet machine the fill is adjusted to give the desired tablet weight. The weight of the tablet 

is the quantity of the granulation which contains the labeled amount of the therapeutic ingredient. After 

the tablet machine is in operation the weights of the tablets are checked routinely either manually or 

electronically to insure that proper-weight tablets are being made. The USP has provided tolerances for 

the average weight of uncoated compressed tablets.  

Table 1: Limits for Weight Variation Test for Uncoated Tablets according to USP, BP/IP 

Average Weight of 

tablets (mg) according to 

USP 

Percentage 

Difference 

 

Average Weight of 

tablets (mg) according 

to BP/IP 

130 mg or less 

More than 130 mg through 

324 mg 

More than 324 mg 

10 

7.5 

5 

80 mg or less 

More than 80 mg 

through 250 mg 

More than 250 mg 

 

These are applicable when the tablet contains 50 mg or more of the drug substance or when the latter 

comprises 50% or more, by weight, of the dosage form. Twenty tablets are weighed individually and the 

average weight is calculated. The variation from the average weight in the weights of not more than two 
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of the tablets must not differ by more than the percentage listed below: no tablet differs by more than 

double that percentage. As per USP the tablet complies with the test if not more than 2 of the individual 

masses deviate from the average mass b ymore than the percentage deviation as shown in Table 1 and 

none deviates by more than twice that percentage. 

Content Uniformity- In order to ensure that every tablet contains the amount of drug substance intended 

with little variation among tablets within a batch, the USP includes the content uniformity test for certain 

tablets. Due to the increased awareness of physiological availability, the content uniformity test has been 

extended to monographs on all coated and uncoated tablets and all capsules intended for oral 

administration where the range of sizes of the dosage form available includes a 50 mg or smaller size, in 

which case the test is applicable to all sizes (50 mg and larger and smaller) of that tablet or capsule. The 

official compendia can be consulted for the details of the test. Tablet monographs with a content 

uniformity requirement do not have a weight variation requirement. 

5 Tablet Hardness and Friability 

The resistance of the tablet to chipping, abrasion, or breakage under conditions of storage, transportation, 

and handling before usage depends on its hardness. A commonly used rule of thumb describes a tablet to 

be of proper hardness if it is firm enough to break with a sharp snap when it is held between the second 

and third fingers and using the thumb as the fulcrum, yet doesn't break when it falls on the floor. For 

control purposes a number of attempts have been made to quantities the degree of hardness. A small and 

portable hardness tester was manufactured and introduced in the mid-thirties by the Monsanto Chemical.  

It is now distributed by the Stokes Div(Pennwalt Corp) and may be designated as either the Monsanto or 

Stokes hardness tester. The instrument measures the force required to break the tablet when the force 

generated by a coil spring is applied diametrically to the tablet. The force is measured in kilograms and 

when used in production, hardness of 4 kg is considered to be minimum for a satisfactory tablet. The 

Strong-Cobb hardness tester introduced in 1950 also measures the diametrically applied force required to 

break the tablet. In this instrument the force is produced by a manually operated air pump. As the 

pressure is increased, a plunger is forced against the tablet placed on anvil. The final breaking point is 

indicated on a dial calibrated into 30 arbitrary units. The hardness values of the Stokes and Strong-Cobb 

instruments are not equivalent. Values obtained with the Strong-Cobb tester have been found to be 1.6 

times those of the Stokes tester. 

Another instrument is the Pfizer hardness tester which operates on the same mechanical principle as 

ordinary pliers. The force required to break the tablet is recorded on a dial and may be expressed as either 

kilograms or pounds of force. In an experimental comparison of testers the Pfizer and the Stokes testers 
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were found to check each other fairly well.  

 

Figure 23: Pfizer Hardness Tester 

Again the Strong-Cobb tester was found to give values 1.4-1.7 times the absolute values on the other 

instruments. The most widely used apparatus to measure tablet hardness or crushing strength is the 

Schleuniger apparatus, also known as the Heberlein. This, and other newer electrically operated test 

equipment, eliminates the operator variability inherent in the measurements described above. Newer 

equipment is also available with printers to provide a record of test results.  Hardness determinations are 

made throughout the tablet runs to determine the need for pressure adjustments on the tableting machine. 

If the tablet is too hard, it may not disintegrate in the required period of time or meet the dissolution 

specification; if it is too soft, it will not withstand the handling during subsequent processing such as 

coating or packaging and shipping operations. A tablet property related to hardness is tablet friability, and 

the measurement is made by use of the Roche friabilator.  

 

Figure 22: Roche Friabilator 

Rather than a measure of the force required to crush a tablet, the instrument is designed to evaluate the 
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ability of the tablet to withstand abrasion in packaging, handling, and shipping. For tablets with a unit 

weight equal to or less than  650 mg take a sample of whole tablets corresponding as near as possible to 

6.5 gm. A number of tablets are weighed and placed in the tumbling apparatus where they are exposed to 

rolling and repeated shocks resulting from free falls within the apparatus. After a given number of 

rotations the tablets are weighed and the loss in weight indicates the ability of the tablets. to withstand 

this type of wear. A similar approach is taken by many manufacturers when they evaluate a new product 

in the new market package by sending the package to distant points and back using various methods of 

transportation, the condition of the product on its return indicates its ability to withstand transportation 

handling. 

It is determined by the following formula:  

               
                                                 

                         
     

As stated by USP if conventional compressed tablets that loss less than 0.5 % to 1 % (after 100 

revolutions) of their weight are generally considered acceptable. 

 

6 Tablet Disintegration 

It is generally recognized that the in vitro tablet disintegration test does not necessarily bear a relationship 

to the in vivo action of a solid dosage form. To be absorbed, a drug substance must be in solution and the 

disintegration test is a measure only of the time required under a given set of conditions for a group of 

tablets to disintegrate into particles  

 

Figure 24: Disintegration Test Apparatus 

 

The apparatus consists of a basket rack holding six plastic tubes, open at the top and bottom; the bottom 



 

 

    The Pioneer Pharmacy Institute of Punjab  

ASBASJSM COLLEGE OF PHARMACY (AN AUTONOMOUS COLLEGE) BELA 

of the tubes is covered with 10-mesh screen. The basket rack is immersed in a bath of suitable liquid, held 

at 37 °C, preferably in a 1-L beaker. `The rack moves up and down in the fluid at a specified rate. The 

volume of the fluid is such that on the upward stroke the wire mesh remains at least 2.5 cm below the 

surface of the fluid and descends to not less than 2.5 cm from the bottom on the downward stroke. The 

basket is mechanically raised and lowered in the immersion fluid at a frequency of 29–32 cycles/min. 

Tablets are placed in each of the six cylinders along with a plastic disk over the tablet unless otherwise 

directed in the monograph. The end point of the test is indicated when any residue remaining is a soft 

mass having no palpably soft core. The plastic disks help to force any soft mass which forms through the 

screen. For compressed uncoated tablets the testing fluid is usually water at 37 ± 2 ºC, but in some cases 

the monographs direct that Simulated Gastric Fluid TS be used. If one or two tablets fail to disintegrate, 

the test is to be repeated using 12 tablets. Of the 18 tablets then tested, 16 must have disintegrated within 

the given period of time.  

Table 2:  BP limits for Disintegration times of Tablets 

Categories of 

Tablets 

Disintegration 

Time (min) 

Uncoated tablets 

Soluble tablets 

Coated tablets 

Effervescent tablets 

Dispersible tablets 

Gastroresistant 

tablets 

Orodispersible 

tablets 

Oral lyophilisates 

15 

3 

60 

5 

3 

60 

3 

3 

8 Dissolution Test  

Since drug absorption depends on the drug in the dissolved state, the dissolution property is highly 

important for bioavailability. If the rate of dissolution is lower than the rate of absorption (i.e., if the rate 

of dissolution is the rate-limiting step), then the dissolution rate determines the bioavailability. The 

therapeutic effect of different formulations of the same drug depends on the rates at which the drug is 

released.  
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Figure 25: Dissolution Test Apparatus 

In the dissolution test, a volume of the dissolution medium (typically 900 ml) is placed in the 1-L vessel 

(made of glass or other inert, transparent material) and the temperature maintained at 37 ± 0.5 °C. Then a 

single tablet (or capsule) to be tested is immersed in the vessel and stirred using a variable-speed stirrer 

motor at the speed specified in the individual mono-graph. At timed intervals, aliquots of the medium are 

withdrawn for analysis of the dissolved drug.  Dissolution testing of pharmaceutical solid dosage forms 

has become the single most important test which will ensure the quality of the product. 

 

 Dissolution of a drug is prerequisite for absorption of the drug into the body and the dissolution rate is 

directly related to the bioavailability. For this reason, dissolution testing is commonly used as a tool to 

compare the bioavailability of the same drugs manufactured by different companies. Different drug 

products that contain the same active ingredients frequently result in different therapeutic effects. This is 

most likely due to the differences in the rate at which the active ingredients are released from the given 

dosage form. 

 

 

EXERCISE 

Multiple Choice Questions 

1. In the process of sugar coating of tablets the colorants are added in one of the following 

steps  

 A) Syrup coating                    B) Polishing               

 C) Sub coating                       D) None of the above 

2.   In the tablet coating process, inadequate spreading of the coating solution before drying 
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causes 

 A) Orange peel effect                                          B) Sticking effect         

 C) Blistering effect                                          D) No effect 

3.   The purpose of seal coating in sugar coating process for tablets is   

 A) To prevent moisture penetration into the tablet core 

 B) To round the edges and build up the bulk weight 

 C) To impart the desired shape to the tablet  

 D) To provide lusture to the tablet 

4.   One of the materials listed below is most commonly used in film coating of tablets. Identify  

 A) Hydroxy propyl methyl cellulose                  B) Bees wax 

 C) Simple syrup                                                     D) None of the above 

5.   Shellac is used for the purpose of coating of tablets as  

 A) Polishing agent                                B) Film coating agent 

 C) Enteric coating agent  D) None of the above 

6.   Tablets are placed into a coating chamber and hot air is introduced through the bottom of 

the chamber. Coating solution is applied through an atomising nozzle from the upper end of the 

chamber- This technique is called 

 A) Sealing before sugar coating           B) Coating by air suspension 

 C) Spray- pan coating  D) Coacervation phase separation 

7.  The Wurster process can be used to  

 A)  Coat tablets                                     B) To find out dissolution time  

 C)  To sterilise parenteral solutions       D) Automatic filling of capsules 

8.   Subcoating is given to the tablets 

 A) To increase the bulk                            B) To avoid deterioration due to microbial attack 

 C) To prevent the solubility in basic medium   D) To avoid oxidation 

9.   In sugar coating of tablets sub-coating is done 

 A) To prevent moisture absorption                   B) To round the edges and build tablet size 

 C) To smoothen the surface D) None of the above 

10.  The disintegration time for sugar coated tablet is 

 A) 15 minutes                      B) 40 minutes 

 C) 60 minutes                      D) 80 minutes 

11.   Enteric coating is achieved by using 
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 A) Hydroxy propyl methyl cellulose                B) Carboxy methyl cellulose 

 C) Cellulose acetate phthalate                             D) Carboxy ethyl cellulose 

12.   A water soluble substance used as coating material in microencapsulation process is  

 A) Polyethylene                      B) Silicone 

 C) Hydroxy ethyl cellulose        D) None of the above 

13.   In a formulation development laboratory a tablet is to be formulated. The core tablet has 

bad taste and requires physical and chemical protection of the drug from moisture. The tablet 

should also deliver the drug for local action in the intestine. Suggest a suitable method. 

 A) Sugar coating                     B) Film coating 

 C) Enteric coating                    D) No coating 

14.  Choose the correct coating material to be used for enteric coating. 

 A) Carboxy methyl cellulose            B) Acacia 

 C) Ethyl cellulose                             D) Cellulose acetate phthalate 

15.  Choose the correct solvent for the enteric coating material as CAP. 

 A) Acetone                        B) Water     

 C) Propylene glycol           D) None of above 

SHORT ANSWER QUESTIONS 

1. Define orange peel effect on the coating. 

2. Give examples of film coating polymers. 

3. Mention the disintegration time of enteric coated tablets. 

4. Mention the causes of blooming in tablets.  

5. Mention the composition of grossing syrup used in coated tablets. 

6. Mention the reason for including polyethylene glycol in film coating solution. 

7. What is disintegration time of sugar coated tablets? 

8. Differentiate between sugar coated and film coated tablets.  

9. Give I.P limit for weight variation of tablets. 

10. Give USP limits for weight variation of tablets. 

11. How the friability test is performed for tablets? 

Long Answer QUESTIONS 

1. What are various steps involved in sugar coating of tablets? 

2. Describe the film coating defects of tablets and their remedies. 

3. Give an account of advancement in design of coating pan used for tablet coating.  
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4. Describe various official and non-official tests conducted on uncoated tablets. 

Answers 

Multiple Choice QuestionS 

1 A 2 A 3 A 

4 A 5 C 6 B 

7 A 8 A 9 B 

10 C 11 C 12 C 

13 C 14 D 15 A 

 



 

 

    The Pioneer Pharmacy Institute of Punjab  

ASBASJSM COLLEGE OF PHARMACY (AN AUTONOMOUS COLLEGE) BELA 

 


