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HARD AND SOFT GELATIN CAPSULES 

The word capsule is derived from the latin word capsula which means a small box or container. In 

current english language it is applied to many different objects, ranging from flowers to spacecraft. 

In pharmacy capsule is used to describe an edible package made from gelatin or other suitable 

material which is filled with medicines to produce unit dosage, mainly for oral use. Capsules are 

solid dosage forms in which the drug substance is enclosed in either a hard or soft, soluble container 

or shell of a suitable form of gelatin. The soft gelatin capsule was invented by Mothes, a French 

pharmacist, in 1833. During the following year DuBlanc obtained a patent for his soft gelatin 

capsules. In 1848 Murdock patented the two-piece hard gelatin capsule. Although development 

work has been done on the preparation of capsules from methylcellulose, starch and calcium 

alginate, gelatin, because of its unique properties, remains the primary composition material for the 

manufacture of capsules. The gelatin used in the manufacture of capsules is obtained from 

collagenous material by hydrolysis. There are two types of gelatin, Type A, derived mainly from 

pork skins by acid processing, and Type B, obtained from bones and animal skins by alkaline 

processing. Blends are used to obtain gelatin solutions with the viscosity and bloom strength 

characteristics desirable for capsule manufacture. The encapsulation of medicinal agents remains a 

popular method for administering drugs. Capsules are tasteless, easily administered, and easily 

filled either extemporaneously or in large quantities commercially. In prescription practice the use 

of hard gelatin capsules permits a choice in prescribing a single drug or a combination of drugs at 

the exact dosage level considered best for the individual patient. This flexibility is an advantage 

over tablets. Some patients find it easier to swallow capsules than tablets, therefore preferring to 

take this form when possible. This preference has promoted pharmaceutical manufacturers to 

market the product in capsule form, even though the product already has been produced in tablet 

form. While the industry prepares approximately 75% of its solid dosage forms as compressed 

tablets, 23% as hard gelatin capsules, and 2% as soft elastic capsules, market surveys have indicated 

a consumer preference of 44.2% for soft elastic capsules, 39.6% for tablets, and 19.4% for hard 

gelatin capsules. 

Capsules may be classified as either hard or soft, depending on the nature of the shell. Most 

capsules of both types are intended to be swallowed whole; however, some soft gelatin capsules are 

intended for rectal or vaginal insertion as suppositories. Capsules are the unit dosage form of 

medicament. There are two types of capsule hard and soft; better adjectives would be two-piece 

instead of hard and one-piece instead of soft.  
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Figure 1: Classification of Capsules 

 HARD GELATIN CAPSULES 

The hard capsule consist of two pieces in the form of cylinders closed at one end; the shorter piece 

called the cap, fits over the open end of the longer piece called body. 

 

Figure 2 : Hard Gelatin Capsule (Cap and Body) 

Advantages 

 Hard gelatin capsules often have been assumed to have better bioavailability than tablets. Most 

likely, this assumption is derived from the fact that the gelatin shell rapidly dissolves and 

ruptures, which affords at least the potential for rapid release of the drug. 

 Hard shell capsules allow a degree of flexibility of formulation not obtainable with tablets. 

Often they are easier to formulate because there is no requirement that the powders be formed 

into a coherent compact that will stand up to handling. However, the problems of powder 

blending and homogeneity, powder fluidity, and lubrication in the hard capsule filling are 

similar to those encountered in tablet manufacture. 

 Modern capsule filling equipment makes possible the multiple filling of diverse systems such as 

beads, granules, small tablets, powders, and even semisolids. 

 Capsules make possible the filling of bead-type modified release products since they are filled 

without a compression process that could rupture the particles. 

 Hard gelatin capsules are ideally suited for clinical trials and are widely used in preliminary 

drug studies. For comparative bioequivalence studies tablets can even be hidden in capsules to 

Types of Capsule 

Hard gelatin capsules 
Soft gelatin capsules 
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ensure the test being blinded. 

Disadvantages 

 From a manufacturer’s point of view, there is perhaps some disadvantage in the fact that the 

number of suppliers of shells is limited. 

 Filling equipment is slower than tableting, although that gap has narrowed in recent years with 

the advent of high-speed automatic-filling machines. 

 Generally, hard gelatin capsule products tend to be more costly to produce than tablets; 

however, the relative cost effectiveness of capsules and tablets must be judged on a caseby-case 

basis. 

 This cost disadvantage diminishes as the cost of the active ingredient increases or when tablets 

must be coated. Furthermore, it may be possible to avoid the cost of a granulation step by 

choosing encapsulation in lieu of tableting. Highly soluble salts (e.g., iodides, bromides, and 

chlorides) generally should not be dispensed in hard gelatin capsules. Their rapid release may 

cause gastric irritation owing to the formation of a high drug concentration in localized areas. 

 Both hard gelatin capsules and tablets may become lodged in the esophagus, where the resulting 

localized high concentration of certain drugs (e.g., doxycycline, potassium chloride, 

indomethacin) may cause damage. 

Material used for hard gelatin capsules 

Hard gelatin capsule are referred to the dry Filled Capsule (DFC). Hard gelatin capsule are made by 

the mixture of Gelatin, Sugar and water with or without coloring agent. 

Gelatin 

Gelatin is a major component of capsule, which is a hetrogenous product derived by irreversible 

hydrolytic extraction of treated animal collagen. Gelatin has all the properties required to meet the 

needs of capsule, which include non toxicity, solubility, viscosity enabling it to produce strong 

flexible film and thermally reversible gelation properties in water. Gelatins are prepared by the 

hydrolysis of collagen (bone and skin) and it never occurs naturally. 

Types of Gelatin 

There are mainly two types of Gelatin. 

Type A Gelatin: It is derived from acid hydrolysis and Type B Gelatin are produced by alkali 

hydrolysis. The acid process takes about 7-10 days and is used mainly for animal skins and basic 

process takes about 10 times longer and is used mainly for bovine bones. The bones must be 

washed with acid for few days to give soft sponge like material called ossein, which is then soaked 
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in lime pits for few weeks, lime is removed, pH adjustment is done and gelatin is extracted from 

treated material using hot water. Gelatin solution is concentrated and chilled to form gel, air dried 

and milled to desired size. The properties of gelatin that are most important to the capsule 

manufactures are bloom strength and the viscosity.  

Bloom strength is a measure of gel rigidity and is determined by preparing a standard gel (6.66 

%w/v) and maturing it at 10 ºC. It is defined as the load in grams required for pushing a standard 

plunger 4mm into gel. The gelatin used in hard capsule manufacturing is of higher bloom strength 

(200-250 g). 

Gelatin additives: The materials which are used in gelatin shell can be classified into five 

categories: 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3 : Classification of Gelatin additives used in hard gelatin capsule 

Process and performance aids: 

Surfactants which enable the gelatin solution to take up the shape of the moulds better and 

substance which enable the capsules to be processed. For example: a silicone fluid which allows 

formaldehyde treatment to produce an enteric product more readily. Performance aids are materials 

to improve the patient acceptability of the product such as flavouring agents. 

Colouring agents:  

Colorants are used to identify the product, aesthetic effects and to improve patient compliance. The 

colourants that can be used are of two types; water-soluble dyes or insoluble pigments. To make a 

range of colours, dyes and pigments are mixed together as solutions or suspensions. Commonly 
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soluble synthetic dyes (indigoid, xanthenes and quinophthalonecoaltar) and insoluble pigments 

(titanium dioxide) and certain dyes of natural origin (carotenoids and flavones) are used. The color 

of drug will give indication of the disease for which it is used for examples White–Analgesia, 

Lovander-Hallucinogenic effects, Orange-Stimulants and Yellow-Antidepressants.  

Preservatives:  

The simplest way to control the microbial content of capsules is to use a preservative, which is 

usually added during the processing of gelatin solution. Sulphur dioxide has been most widely used. 

Several esters of p-hydroxybenzoic acid have been used as preservatives; the most commonly used 

combination is methyl parabene and propyl parabene. Most prerervatives are used at concentration 

up to 1% w/w. 

Plasticizer: 

Hard gelatin capsule have been defined as having less than 5% by weight of plasticizer present. The 

function of the plasticizer in the capsule wall is to reduce the rigidity of the gelatin and make it 

pliable. For examples: glycerol, sorbitol, propylene glycol, sucrose and acacia. Materials which 

enhance the effect of main plasticizer when added in concentration of 2-6% include mannitol, 

glycine, formamide and lactamide.  

Water:  

Hot demineralized water is used in the preparation of dipping solution. Initially 30-40% w/w 

solution of gelatin is prepared in large stainless steel tanks; vacuum may be applied to remove the 

entrapped air from the viscous preparation. Portion of the stock solution is removed and mixed with 

another ingredients to prepare the dipping solutions. At the point the viscosity of the dipping 

solution is measured and adjusted  

Manufacturing of hard gelatin capsule shells 

Hard gelatin shells are manufactured by a process in which stainless steel mold pins are dipped into 

warm gelatin solutions and the shells are formed by gelatin on the pin surfaces. Gelatin is the most 

important constituent of the dipping solutions, but other components may be present. Thereare three 

producers of hard shell capsules in North America (Shionogi Qualicaps, Indianapolis, IN; Capsugel 

Div. Warner-Lambert Co., Greenwood, SC; and Pharmaphil Corp, Windsor, Ontario).Gelatin is 

prepared by the hydrolysis of collagen obtained from animal connective tissue, bone, skin. This 

long polypeptide chain yields, on hydrolysis, 18 amino acids, the most prevalent of which are 

glycine and alanine. Gelatin can vary in its chemical and physical properties, depending on the 

source of the collagen and the manner of extraction. There are two basic types of gelatin. Type A, 
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which is produced by an acid hydrolysis, is manufactured mainly from pork skin. Type B gelatin, 

produced by alkaline hydrolysis, is manufactured mainly from animal bones.The two types can be 

differentiated by their iso-electric points (4.8 to 5.0 for type B and 7.0 to 9.0 for type A) and by 

their viscosity-building and film-forming characteristics. Either type of gelatin may be used, but 

combinations of pork skin and bone gelatin are often used to optimize shell characteristics because 

bone gelatin contributes firmness, whereas pork skin gelatin contributes plasticity and clarity. 

 

Figure 4: Manufacturing Steps of Hard Gelatin Capsule Shell 

Gelatin solution:  

A concentrated solution of gelatin 35-40% is prepared by dissolving gelatin in hot demineralized 

water in jacketed stainless steel tanks and the solution is stirred until the gelatin is dissolved and 

then vacuum is applied to remove any entrapped air bubbles. Other additives are added and 

viscosity is adjusted to target value. The viscosity adjustment as it governs is the thickness of the 

capsule shells. Hypromellose solution are prepared in a similar way but with the addition of gelling 

agent, such as carrageenan, and a co-gelling agent, such as potassium chloride, to convert them into 

gelling system.   

Capsule formation: 

Manufacturing machines are approximately 10 m long, 2 m wide and 3 m high. The manufacturing 

machines consist of two parts, which are mirror images of each other; on one half the capsule cap is 

made and on the other capsule body. The machine is also divided into two levels, an upper and a 

lower. The moulds on which capsules are formed are called pins mounted in sets on metal strips, 

called pin bars. There are approximately 50000 mould pins per machine. The gelatin solution is 

placed in the machine in a jacketed stirred container which is called a dip pan or dip pot, and its 

level is kept constant automatically by a feed from the holding hopper. Capsules are formed by 

dipping set of moulds which are at room temperature 22 °C into this solution. A film is formed on 

the surface of each mould by gelling. To spread the gelatin evenly over the surface of the mould 

pins, the pin bars are rotated about a horizontal axis as they are transferred from the lower level to 

higher level of the machine. 
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Drying: 

Groups of pins bars are passed through a series of drying kilns, in which large volume of controlled 

humidity air are blown over the pins to dry the film. A balance has to be struck between drying the 

film until it is strong enough to handle and over drying with consequent brittleness. 

Capsule removal and sorting: 

Dried films are removed from the moulds, cut to the correct length, the two parts join together and 

the complete capsule delivered from the machine. The mould pins are then cleaned and lubricated 

for the start of the next cycle. Capsules are now made to pass through a series of sorting and 

checking processes, which can be manual, mechanical or electronic to remove as many defective 

ones as possible. The faults which are generally looked upon are defects caused by poor initial 

formation of the capsule film, poorly cut edges, splits or holes caused by the stripper jaws. 

Capsule printing 

Capsules are printed with variety of information such as product name, product strength, company 

name, logo or symbol. This allows rapid identification of the contents of the capsule. This process 

is used most often is an offset gravure roll printing process method using edible pharmaceutical 

grade ink based on shellac. The caspsules are finally packed for shipment in moisture proof liners, 

preferably heat sealed aluminium foil bags, in cardboard cartons. These containers can be stored for 

long periods without deterioration in quality provided they are not subjected to localized heating or 

sudden temperature changes that will affect their moisture content and dimension. 

Capsule size and filling 

Capsules are supplied in a variety of sizes. The hard, empty capsules are numbered from 000, the 

largest size that can be swallowed, to 5, which is the smallest. Larger sizes are available for use in 

veterinary medicine. The approximate capacity for capsules from 000 to 5 ranges from 600 to 30 

mg, although this will vary because of the different densities of powdered drug materials. For liquid 

the fill weight is calculated by multiplying the specific gravity of the liquid by the capsule body 

volume ×0.8.  

To accommodate special needs some intermediate sizes are produced, termed as elongated that are 

typically having 10% extra fill volume over standard sizes. 

Capsule Shell Filling 

Hard capsules can be filled with a large variety of materials of different physicochemical properties. 

The limitations in the types of material that can be filled are: 

 Must not react with gelatin. 



 

 

                                 The Pioneer Pharmacy Institute of Punjab  

                 ASBASJSM COLLEGE OF PHARMACY (AN AUTONOMOUS COLLEGE) BELA 

 Must not contain a high level of free moisture. 

The volume of the unit dose must not exceed the sizes of capsule available 

Table 1: Capsule Size and fill Volume 

Size Fill Volume (ml) 

000 

00 

0 

1 

2 

3 

4 

5 

1.37 

1.00 

0.67 

0.48 

0.37 

0.28 

0.20 

0.15 

 

Gelatin is a relatively inert material. The substances to be avoided are those which are known to 

react with gelatin for examples formaldehyde, which causes a crosslinking reaction that makes the 

capsule insoluble, or those that interfere with the integrity of the shell, example substances 

containing free water, which can be absorbed by the gelatin, causing it to soften and distort. There 

is also a limitation on the size of capsule that can be easily swallowed and thus large doses of low 

density formulations can not be used. The materials that have been filled into hard capsules are: 

1.  Dry solids-powder, pellets, granules and tablets 

2. Semisolids- thermo softening mixtures, thixotropic mixtures 

3. Liquids- non aqueous liquids 

Filling equipments 

At present, there are following capsule filling equipments are available. 

1. Eli Lilly and company, Indiannpolis, IN 

2. Formatic SNC, Bologna, Italy 

3. Hofliger and Karg, waiblingen, Germany 

4. Macofar SAS , Bologna, Italy 

5. mG2 S.p.A., Bologna, Italy 

6. Osaka, Osaka, Japan 

7. Parke-Davis and company, Detroit, MI 

8. Perry Industry, Green Bay, WI 
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9. Zanasi Nigris, S.p.A., , Bologna, Italy 

Commercially filled capsules have the conventional oblong shape illustrated, with the exception of 

capsule products by Lilly and SmithKline, which are of distinctive shape. For Lilly products, 

capsules are used in which the end of the base is tapered to give the capsule a bullet-like shape; 

products encapsulated in this form are called Pulvules. The SmithKline capsules differ in that both 

ends of the cap and body are angular, rather than round. After hard gelatin capsules are filled and 

the cap applied, there are a number of methods used to ensure that the capsules will not come apart 

if subjected to vibration or rough handling, as in high-speed counting and packaging equipment. 

The capsules can be spot-welded by means of a heated metal pin pressed against the cap, fusing it 

to the body, or they may be banded with molten gelatin laid around the joint in a strip and dried. 

Colored gelatin bands around capsules have been used for many years as a trademark by Parke-

Davis for their line of capsule products, Kapseals. Another approach was used in the Snap-Fit and 

Coni-Snap capsules. A pair of matched locking rings is formed into the cap and body portions of 

the capsule. Prior to filling, these capsules are slightly longer than regular capsules of the same size. 

When the locking rings are engaged after filling, their length is equivalent to that of the 

conventional capsule. Following several tampering incidents, many pharmaceutical companies now 

use any number of locking and sealing technologies to manufacture and distribute these very useful 

dosage forms safely. Unfortunately, tamper-resistant packaging has become standard for capsule 

products. It is usually necessary for the pharmacist to determine the size of the capsule needed for a 

given prescription through experimentation. The experienced pharmacist, having calculated the 

weight of material to be held by a single capsule, often will select the correct size immediately. If 

the material is powdered, the base of the capsule is filled and the top is replaced. If the material in 

the capsule proves to be too heavy after weighing, a smaller size must be taken and the test 

repeated. If the filled capsule is light, it is possible that more can be forced into it by increasing the 

pressure or, if necessary, some of the material may be placed in the cap. This is not desirable as it 

tends to decrease the accuracy of subdivision and it is much better to select another size, whose 

base will hold exactly the correct quantity. In prescription filling it is wise to check the weight of 

each filled capsule. In addition to the transparent, colorless, hard gelatin capsule, capsules are also 

available in various transparent colors such as pink, green, reddish brown, blue, yellow, and black. 

If they are used, it is important to note the color as well as the capsule size on the prescription so 

that in the case of renewal the refilled prescription will duplicate the original. Colored capsules 

have been used chiefly by manufacturers to give a specialty product and a distinctive appearance. 
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Titanium dioxide is added to the gelatin to form white capsules or to make an opaque, colored 

capsule. In addition to color contrasts, many commercial products in capsules are given further 

identification by markings, which may be the company’s name, a symbol on the outer shell of the 

capsule, or banding. Some manufacturers mark capsules with special numbers based on a coded 

system to permit exact identification by the pharmacist or physician. When filling capsules on 

prescription, the usual procedure is to mix the ingredients by trituration, reducing them to a fine and 

uniform powder. The principles and methods for the uniform distribution of an active medicinal 

agent in a powder mixture. Granular powders do not pack readily in capsules, and crystalline 

materials, especially those that consist of a mass of filament-like crystals such as the quinine salts, 

are not fitted easily into capsules unless powdered. Eutectic mixtures that tend to liquefy may be 

dispensed in capsules if a suitable absorbent such as magnesium carbonate is used. Potent drugs 

given in small doses usually are mixed with an inert diluent such as lactose before filling into 

capsules. When incompatible materials are prescribed together, it is sometimes possible to place 

one in a smaller capsule and then enclose it with the second drug in a larger capsule. Usually, the 

powder is placed on paper and flattened with a spatula so that the layer of powder is not greater than 

about 1⁄3 the length of the capsule that is being filled. This helps to keep both the hands and 

capsules clean. The cap is removed from the selected capsule and held in the left hand; the body is 

pressed repeatedly into the powder until it is filled. The cap is replaced and the capsule is weighed. 

In filling the capsule the spatula is helpful in pushing the last quantity of the material into the 

capsule. If each capsule has not been weighed, there is likely to be an excess or a shortage of 

material when the specified number of capsules have been packed. This condition is adjusted before 

dispensing the prescription.  

A number of manual filling machines and automatic capsule machines are available for increasing 

the speed of the capsule filling operation. Capsule-filling machine that was known formerly as the 

Sharp & Dohme machine. 

This equipment is now available through ChemiPharm. Many community pharmacists find this a 

useful piece of apparatus, and some pharmaceutical manufacturers use it for small-scale production 

of specialty items. The machine fills 24 capsules at a time with the possible production of 2000 per 

day. Entire capsules are placed in the machine by hand; the lower plate carries a clamp that holds 

the capsule bases and makes it possible to remove and replace the caps mechanically. The plate 

holding the capsule bases is perforated for three sizes of capsules. The powder is packed in the 

bases; the degree of accuracy depends on the selection of capsule size and the amount of pressure 
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applied in packing.  

The hand-operated machine (Model 300, ChemiPharm) has a production capacity of 2000 capsules 

per hour. The machine is made for a single capsule size and cannot be changed over for other sizes. 

A different machine is required for any additional capsule size. Its principle of operation is similar 

to that of the Sharp & Dohme machine. 

 

Figure 6: Hand Operated Capsule Filling Machine 

 Machine Filling Methods 

Large-scale filling equipment for capsules operates on the same principle as the manual machines 

described above, namely the filling of the base of the capsule. Compared with tablets, powders for 

filling into hard gelatin capsules require a minimum of formulation efforts. The powders usually 

contain diluents such as lactose, mannitol, calcium carbonate, or magnesium carbonate. Since the 

flow of material is of great importance in the rapid and accurate filling of the capsule bodies, 

lubricants such as the stearates also are used frequently. Because of the absence of numerous 

additives and manufacturing processing, the capsule form is used frequently to administer new drug 

substances for evaluation in initial clinical trials. However, it is now realized that the additives 

present in the capsule formulation, like the compressed tablet, can influence the release of the drug 

substance from the capsule. Most equipment operates on the principle by which the base of the 

capsule is filled and the excess is scraped off. Therefore, the active ingredient is mixed with 

sufficient volume of a diluent, usually lactose or mannitol, to give the desired amount of the drug in 

the capsule when the base is filled with the powder mixture. The manner of operation of the 

machine can influence the volume of powder that will be filled into the base of the capsule; 

therefore, the weights of the capsules must be checked routinely as they are filled.  
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Semiautomatic capsule-filling machines manufactured by Parke-Davis and Lilly. The Type 8 

capsule-filling machine performs mechanically under the same principle as the hand filling of 

capsules. This includes separation of the cap from the body, filling the body half, and rejoining the 

cap and body halves.  

 

Figure 7:  Parke-Davis and Lilly Capsule filling Semi-Automatic Machine 

Empty capsules are taken from the bottom of the capsule hopper into the magazine. The magazine 

gauge releases one capsule from each tube at the bottom of each stroke of the machine. Leaving the 

magazine, the capsules drop onto the tracks of the race way and are pushed forward to the rectifying 

area with a push blade. The rectifier block descends, turning the capsules in each track, cap up, and 

drops them into each row of holes in the capsule-holding ring assembly. As the capsules fall into 

the holding ring, the cap half has a seat on the counter bore in each hole for the top ring. The body 

half is pulled by vacuum down into the bottom ring. When all rows in the ring assembly are full, the 

top ring, filled with caps only, is removed and set aside for later assembly. The body halves now are 

located in the bottom ring, ready for filling. The ring holding the body halves are rotated at one of 

eight speeds on the rotary table. The drug hopper is swung over the rotating ring, and the auger 

forces drug powder into the open body cavities. When the ring has made a complete revolution and 

the body halves have been filled, the hopper is swung aside. The cap-holding ring is placed over the 

body-holding ring and the assembly is ready for joining. The capsule-holding ring assembly is 

placed on the joiner and the joiner plate is swung down into position to hold the capsules in the 

ring. The peg ring pins are entered in the holes of the body holding ring and tapped in place by the 

air cylinder pushing the body halves back into the cap halves. The holding-ring assembly is now 

pushed by hand back onto the peg ring away from the joiner plate, thus pushing the capsules out of 
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the holding-ring assembly. The joined capsules then fall through the joiner chute into the capsule 

receiver box. The capsule receiver box screens the excess powder from the capsules and delivers 

them to any convenient container.  

Many companies use the Type 8 capsule-filling equipment for small-scale manufacture and clinical 

supplies for investigational use because of its ease of operation, low cost, and extreme flexibility. A 

Type 8 capsule filling machine will produce approximately 200,000 capsules per day. This, of 

course, depends upon the operator and the type of material being filled. For this machine, a 

mathematical model has been developed that describes the effect of selected physical powder 

properties as well as mechanical operating conditions on the capsule-filling operation. While the 

Type 8 capsule-filling machine has been in existence for many years, recent modifications have 

been made to this machine to improve the capsule filling operations.  

There are several pieces of equipment available that are classified as automatic capsule-filling 

machines. These are automatic in the sense that one operator can handle more than one machine. In 

this category are the Italian-made Zanasi (United Machinery) and MG-2 (Supermatic) models, plus 

the West German–made Hoefliger & Karg models (Bosch). 

Automatic capsule machines are capable of filling either powder or granulated products into hard 

gelatin capsules. With accessory equipment these machines also can fill pellets or place a tablet into 

the capsule with the powder or pellets. The capsules are fed at random into a large hopper. They are 

oriented as required and transferred into holders where the two halves are separated by suction. The 

top-half and bottom-half of the capsules are in separate holders, which at this stage take diverting 

directions. A set of filling heads collects the product from the hopper, compresses it into a soft slug, 

and inserts this into the bottom half of the capsule. After filling, each top-half is returned to the 

corresponding bottom-half. The filled capsules are ejected, and an air blast at this point separates 

possible empty capsules from the filled. The machines can be equipped to handle all sizes of 

capsules. Depending upon the make and model, speeds from 9000 to 150,000 units per hour can be 

obtained. All capsules, whether they have been filled by hand or by machine, will require cleaning. 

Small quantities of capsules may be wiped individually with cloth. Larger quantities are rotated or 

shaken with crystalline sodium chloride. The capsules then are rolled on a cloth-covered surface. 

The several types of filling machines in use in the pharmaceutical industry have in common the 

following operations: 

 Rectification: The empty capsules are oriented so that all point the same direction. 

 Separation of caps from bodies: The rectified capsules are delivered body-end first and vacuum 
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applied from below to pull the bodies down. 

 Dosing of fill material: Various methods are employed including the Auger fill principle, 

vibratory fill principle, and piston-tamp principle, and non powdered filling. 

 Replacement of caps and ejection of filled capsules: Pins are used to push the filled bodies up 

into the caps for closure, and to push the closed capsules out of the bushings. 

The machines used to fill capsules by this process may be either semiautomatic or fully automatic. 

Semiautomatic machines require an operator to be in attendance at all times and are capable of 

filling as many as 120,000-160,000 capsules in an 8 h shift. Fully automatic machines are rated to 

fill that many capsules in 1 h.  

 

Figure 8: Osaka Semiautomatic Capsule Filling Machine 

 

Figure 9: Zanasi Automatic Capsule Filling Machine 
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Hard capsules can be filled in several ways from manual preparation in the lab or in the pharmacy 

to fully automated industrial production. Although capsule-filling machines may vary widely in 

their engineering design the major difference between them is the dosing technique. The most 

common classification is: (1) direct and (2) indirect filling methods. Principles that dose directly 

into the capsule are direct methods and machines that implement dosing techniques outside the 

capsule before filling are considered indirect methods. 

Direct Filling Method 

Auger Fill Principle: This principle is based on the semi-automatic and automatic equipment, 

where the powder in a hopper is filled into capsules continuously by a rotating auger in conjunction 

with a stirrer. This principle is shown in Figure 10. The empty capsule bodies are placed below the 

auger into a rotating turntable. The dosed weight is dependent on auger speed, the twist angle of the 

auger and the time the capsule body spends under the hopper outlet. Fill weight is also dependent 

on the powder density, which evolves from initial bulk density in the auger until reaching steady 

state. Thus, fill weight may vary over the course of the filling process. For example, Mettler Toledo 

is producing the Quantos MicroDosing System™, which uses the above described Auger filling 

principle. 

 

Figure 10: Auger Filling Mechanism 

Vibratory Fill Principle: In this gravimetric dosing principle, the capsule body is filled directly 

through a mesh, which is connected to a vibration plate. This vibration assists powder flow and 

therefore dosing (“pepper shaker principle”). In addition, the equipment includes a microbalance, a 

load cell or a capacitance system to control fill weight, even for very low doses. Current systems on 

the markets include for example MG2’s Microdose (1- 40 mg) or Capsugel’s Xcelodose®S (0.1 – 
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100 mg). These machines are of special interest for research purposes and clinical trial batches and 

allow the filling of several hundred capsules per hour with doses in the range between 0.1 mg up to 

about 100 milligrams. 

 

Figure 11: Vibratory Fill Capsule Machine 

Indirect filling method 

Piston-Tamp Principle: Piston-tamp machines are fully automatic filters in which pistons tamp the 

individual doses of powders into plugs (sometimes referred to as slugs), which often resemble soft 

tablets in consistency, and eject the plugs into the empty capsule bodies. There are two types of 

piston-tamp fillers: dosator machines and dosing-disk machines. 

a. The dosating disk machine, shown in Figure 12, in some ways resembles a tablet press. The 

dosating disk has a number of holes bored through it, all except one being closed off by a base 

plate. Powder flows into the first hole and is compressed by tamping pin 1. This hole is then 

moved to position two; further powder flows in and is compressed again, this time by tamping 

pin 2. This is repeated until the last hole is reached when, after excess powder has been scraped 

off, the dosating disk positions the plug of powder over a capsule body. The plug is then ejected 

by a piston, and the upper part of the shell is fitted. The overall arrangement is analogous to the 

die cavity of a tablet press that is progressively filled and the contents repeatedly consolidated. 

The several filling positions are usually arranged in a circle. The tamping pins are spring loaded 

to avoid the application of an excessive force. The resultant plugs are fragile and of high 

porosity and hence dispersion and dissolution of the contents after ingestion are facilitated. 

b. Dosating nozzle machines 

c. In dosating nozzle machines, the dosator consists of a tube, open at one end, within which is a 

moveable piston. The dosator is plunged into a bed of particulate solid contained in a hopper. 

Powder enters the open end of the dosator and is then consolidated by a downward movement 
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of the piston to form a plug. The dosator is then withdrawn from the hopper, taking the plug 

with it, and is positioned over the body of the capsule shell.   

 

Figure 12: A Dosating disk Capsule-Filling Machine. 

The piston again moves downwards, ejects the plug into the capsule body and the upper part of the 

shell is then fitted. Since the plug must be retained inside the dosator tube while the latter is being 

moved into position over the capsule body, a free-flowing powder is not a prerequisite. However, 

the powder cannot be too cohesive since the powder bed must be maintained at a relatively uniform 

depth to facilitate reproducible filling. A lubricant such as magnesium stearate may be required. 

Cleaning and polishing capsules  

Small amount of powder may adhere to the outside of capsules after filling. Capsules after filling 

require some sort of dusting or polishing operation before the operation of inspection, bottling and 

labeling are completed. The methods are  

1. Salt Polishing- In this procedure some materials, which stick to capsule surface, are removed 

by rotating filled capsules in pan along with sodium chloride. Following rotation capsules are 

separated from the salt by a screening operation. Salt polishing may have deleterious effect on 

imprinted capsules. 

2. Cloth Dusting- The bulk filled capsules are rubbed with a cloth that may or may not be 

impregnated with inert oil. This procedure is a hand operation, but one that can handle 

reasonable volumes, and that results in a positive method for removal of resistant materials.  

3. Brushing- Dust is removed by placing capsules under rotating soft brushes. This operation must 

be accompanied by vacuuming for dust removal. Some materials are difficult to remove by 

brushing, even to the point of impregnating the brushes and causing scratches or deformation of 

the capsules. 
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4. Pan Polishing- A polyurethane cloth liner in coating pan is used to trap the removal dust from 

capsules as well as to impart a gloss to the capsules. Commercial capsule polish equipment has 

become available. Some of the units in addition to Acela-cota pan is used to dust and polish. 

 Storage, packaging, and stability of hard shell capsules 

Finished capsules normally contain an equilibrium moisture content of 13 to 16%. This moisture is 

critical to the physical properties of the shells, since at lower moisture contents (<12%), shells 

become too brittle; at higher moisture contents (>18%) they become too soft. It is best to avoid 

extremes of temperature and to maintain a relative humidity of 40 to 60% when handling and 

storing capsules. The bulk of the moisture in capsule shells is physically bound, and it can readily 

transfer between the shell and its contents, depending on their relative hygroscopicity. The removal 

of moisture from the shell could be sufficient to cause splitting or cracking, as has been reported for 

the deliquescent materials potassium acetate and sodium cromoglycate. Conditions that favor the 

transfer of moisture to powder contents may lead to caking and retarded disintegration or other 

stability problems. It may be useful to preequilibrate the shell and its contents to the same relative 

humidity within the acceptable range before filling. 

Another problem is the loss of water solubility of shells, apparently because of sufficient exposure 

to high humidity and temperature or to exposure to trace aldehydes. Such capsules develop a skin, 

or pellicle, during dissolution testing, exhibit retarded dissolution, and may fail to meet the USP 

drug dissolution specifications. This decrease in solubility of gelatin capsules has been attributed to 

gelatin crosslinking caused by impurities such as formaldehyde. Capsules can be individually 

protected by enclosure in strip or blister packs. In the former the units are hermetically sealed in 

strips of aluminum foil or plastic film. In the latter one of the films enclosing the units is formed 

into blisters. An ideal foil or film for these packs should be: 

1. Heat stable 

2. Impermeable to moisture, water vapor, air and odors 

3. Strong enough for machine handling 

4. Reasonably easy for patients to tear and open 

 SOFT GELATIN CAPSULES 

Soft gelatin capsules (sometimes referred to as soft gels, soft elastic gelatin capsule and liquid gels) 

are made from a more flexible, plasticized gelatin film than hard gelatin capsules. The soft elastic 

capsule (SEC) is a soft, globular, gelatin shell somewhat thicker than that of hard gelatin capsules. 

The gelatin is plasticized by the addition of glycerin, sorbitol. The soft gelatin shells may contain a 
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preservative to prevent the growth of fungi. Commonly used preservatives are methyl and propyl 

parabens and sorbic acid. When the suspending vehicle or solvent can be oil, soft gelatin capsules 

provide a convenient and highly acceptable dosage form. Large scale production methods generally 

are required for the preparation and filling of soft gelatin capsules. Empty soft gelatin capsules were 

available to the pharmacist for the extemporaneous compounding of solutions or suspensions in 

oils. Commercially filled soft gelatin capsules come in a wide choice of sizes and shapes; they may 

be round, oval, oblong, tubular, or suppository-shaped. Some sugar-coated tablets are quite similar 

in appearance to soft gelatin capsules. The essential differences are that the soft gelatin capsule has 

a seam at the point of closure of the two halves, and the contents can be liquid, paste, or powder. 

The sugar-coated tablet will not have a seam but will have a compressed core. Oral dosage forms 

generally are made so that the heat seam of the gelatin shell opens to release its liquid medication 

into the stomach in less than 5 min after ingestion. Its use is being studied for those drugs that are 

poorly soluble in water having bioavailability problems. When used as suppositories, it is the 

moisture present in the body cavity that causes the capsule to come apart at its heat-sealed seam and 

to release its contents. 

  

Advantages  

Several advantages of soft gelatin capsules derive from the fact that the encapsulation process 

requires that the drug be a liquid or at least dissolved, solubilized, or suspended in a liquid vehicle. 

1. Since the liquid fill is metered into individual capsules by a positive-displacement pump, a 

much higher degree of reproducibility is achieved than is possible with powder or granule feed 

in the manufacture of tablets and hard gelatin capsules. 

2. A higher degree of homogeneity is possible in liquid systems than can be achieved in powder 

blends. A content uniformity of <3% has been reported for soft gelatin capsules manufactured 

in a rotary die process. 

3. Another advantage that derives from the liquid nature of the fill is rapid release of the contents 

with potentially enhanced bioavailability. The proper choice of vehicle may promote rapid 

dispersion of capsule contents and drug dissolution. 

4. Soft gelatin capsules are hermetically sealed as a natural consequence of the manufacturing 

process. Thus, this dosage form is uniquely suited for liquids and volatile drugs. Many drugs 

subject to atmospheric oxidation may also be formulated satisfactorily in this dosage form. 

5. Soft gelatin capsules are available in a wide variety of sizes and shapes.  
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Disadvantages  

1. Many times such products must be contracted out to a limited number of companies that have 

the necessary filling equipment and expertise. Materials must be shipped to the soft gelatin 

capsule facility and products must be shipped back to the pharmaceutical manufacturer for 

final packing and distribution. Additional quality control measures may be required. 

2. Soft gelatin capsules are not an inexpensive dosage form, particularly when compared with 

direct compression tablets. 

3. There is a more intimate contact between the shell and its liquid contents than exists with dry-

filled hard gelatin capsules, which increases the possibility of interactions. For instance, 

chloral hydrate formulated with an oily vehicle exerts a proteolytic effect on the gelatin shell; 

however, the effect is greatly reduced when the oily vehicle is replaced with polyethylene 

glycol. 

4. Drugs can migrate from an oily vehicle into the shell, and this has been related to their water 

solubility and the partition coefficient between water and the non polar solvent. The possible 

migration of a drug into the shell must be considered in the packaging of topical products in 

soft gelatin tube-like capsules, as this could affect drug concentration in the ointment, as 

applied. For other products, such as oral capsules or suppository capsules, both the shell and 

the contents must be considered in judging drug content when migration occurs. 

Ideal characteristics of Soft Gelatin Capsules 

 To optimize the chemical stability of the active compound. 

 To improve bioavailability of the active compound 

 To allow for an efficient and safe filling process 

 To achieve a physically stable capsule product. 

 Final product stability is related to shell compatibility 

 

Composition of the Shell 

Similar to hard gelatin shells, the basic component of soft gelatin shells is gelatin. However, the 

shell has been plasticized by the addition of glycerin, sorbitol, or propylene glycol. Other 

components may include dyes, opacifiers, preservatives, and flavors. The ratio of dry plasticizer to 

dry gelatin determines the hardness of the shell and can vary from 0.3 to 1.0 for a very hard shell 

to1.0 to 1.8 for a very soft shell. Up to 5% sugar may be included to give the shell a chewable. The 

basic gelatin formulation from which the plasticized films are casted usually consists of 1 part 
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gelatin, 1 part water, and 0.4 to 0.6 parts plasticizer. The residual shell moisture content of finished 

capsules is in the range of 6 to 10%. 

Formulation of soft gelatin capsules 

 

 

 

 

 

 

 

 

 

 

 

Figure13: Formulation of soft gelatin capsule 

Plasticizers: 

These are used to make the soft gel shell elastic and pliable. They usually account for 20-30%. The 

most common plasticizers used in soft gels is glycerol, although sorbitol and propylene glycol-400 

are used frequently often in combination with glycerol. The amount and choice of the plasticizer 

contribute to the hardness of the final product and may even affect its dissolution or disintegration 

characteristics, as well as its physical and chemical stability. One of the most important aspects of 

softgel formulation is to ensure that there is minimum interaction or migration between the liquid 

fill matrix and the soft gel shell. The choice of plasticizer type and concentration is important in 

ensuring optimum compatibility of the shell with the liquid fill matrix.  

Flavouring Agents: 

Flavouring agent is used for the taste masking. Ethyl vanillin, essential oils, and different sugar 

mainly sucrose is also used as flavouring agent. 

Colorants/Opacifiers: 

Colorants can be either synthetic or natural, and are used to impart the desired shell colorfor 

product identification. An opacifier, usually titanium dioxide may be added to produce an opaque 

shell when the fill formulation is a suspension, or to prevent photo degradation of light-sensitive fill 

ingredients. Titanium dioxides can either be used alone to produce a white opaque shell or in 
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combination with pigments to produce a colored opaque shell.  

Preservatives: 

Preservatives are used to preserve the drug medicament from the microbes. It is used about 0.2% 

concentration of total drug medicament. Methyl paraben and propyl paraben are mainly used as 

preservatives. 

Water: 

The other essential component of the soft gel shell is water. Water usually accounts for 30-40 % of 

the wet gel formulation and its presence is important to ensure proper processing during gel 

preparation and softgel encapsulation. In dry gels the equilibrium water content is typically in the 

range 5-8%w/w, which represents the proportion of water that is bound to the gelatin in the soft gel 

shell. This level of water is important for good physical stability, because in harsh storage 

conditions softgels will become either too soft and fuse together, or too hard and embrittled. 

Nature of capsule shell 

Important specifications of gelatin  

a) Bloom or gel strength: It is a measure of cohesive strength of cross-linkage that occurs between 

molecules and is proportional to the molecular weight of gelatin. 

Bloom is determined by measuring the weight in grams required to move a plastic plunger of 0.5 

inches in diameter, 4mm to depress the surface of 6.67 % gelatin gel that has held at 10 °C for 17-

18 hrs without breaking. The unit of bloom is grams and it is between 150-250 g. 

In general, with all other factors being equal, the higher the Bloom strength of the gelatin used, the 

more physically stable is the resulting capsule shell. The cost of gelatin is directly proportional to 

its bloom or gel strength and thus is an important factor in the cost of soft capsules. Consequently, 

the higher bloom gelatins are only used when necessary to improve the physical stability of a 

product or for large capsules (over 50 minims), which require greater structural strength during 

manufacture.  

b) Viscosity: It is determined on a 6.67% concentration of gelatin in water at 60°C, is a measure of 

the molecular chain length and determines the manufacturing characteristics of the gelatin film. 

Low viscosity (25-32 millipoise) with high Bloom (180-250g) gelatin used for capsulation of 

hygroscopic vehicles or solids and standard gelatin formulas can be modified so as to require up to 

50% less water for satisfactory operation on the capsulation machine. These modified formulas 

afford less opportunity for the hygroscopic fill materials to attract water from the shell and thereby 

improve the ingredient and physical stability of the product. 
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c) Iron content: It is always present in the raw gelatin, and its concentration usually depends on the 

iron content of the large quantities of water used in its manufacture. Gelatins used in the 

manufacture of soft gelatin capsules should not contain more than I5 ppm of this element, because 

of its effect on Food, Drug, and Cosmetic (FD & C) certified dyes and its possible color reactions 

with organic compounds. 

 Plasticizer and gelatin ratio 

The plasticizers used with gelatin in soft capsule manufacture are relatively few. Glycerin USP, 

Sorbitol USP, Pharmaceutical Grade Sorbitol Special, and combinations of these are the most 

prevalent. The ratio by weight of dry plasticizer to dry gelatin determines the "hardness" of the 

gelatin shell, In soft gelatin capsule the amount of plasticizers (glycerin) used is more. In soft 

gelatin capsule the plasticizer and gelatin ratio is: 0.8:1 and in hard gelatin capsule the plasticizer 

and gelatin ratio is 0.4:1. 

 The nature of capsule content 

 The content of soft gelatin capsule is a liquid, or a combination of miscible liquids, a solution of 

solid in a liquid or suspension of solid in liquid. 

  Liquids are both water-miscible and volatile cannot be included as a major constituent of 

capsule content since liquids they can migrate into the hydrophilic gelatin shell and volatilize 

from its surface. Water, ethyl alcohol, and, of course,, emulsions fall into this category. 

Gelatin plasticizers such as glycerin and propylene glycol cannot be major constituents of the 

capsule content, owing to their softening effect on the gelatin shell, which there by make the 

capsule more susceptible to effects of heat and humidity. As minor constituents (up to 5% of cap. 

contents) water and alcohol can be used as cosolvent. 

 Up to 10% glycerin/ PG can be used as cosolvent. 

 Also, preparations for encapsulation should have a pH between 2.5 and 7.5, since preparations 

that are more acidic can cause hydrolysis and leakage of the gelatin shell. And preparations that 

are more alkaline can tan the gelatin and thus affect solubility of the shell. 

 The capsulation of water immiscible liquids (vegetable oils and mineral oils) is the   simplest 

form of soft gelatin capsulation and usually requires little or no formulation. 

 All liquids, solutions, and suspensions for capsulation should be homogeneous and air-free 

and preferably should flow by gravity at room temperature, since the sealing temperature of 

the gelatin films is usually  may range of 3  to 40   C. 

Except for Accogel process (which is primariy concerned with the capsulation of dry powders) , 
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solids are filled into soft capsules in the form of either solution or suspension. 

 The preparation of a solution of a solid medicament should be the first goal; usually the solution 

is easily capsulated and exhibit better uniformity, stability and biopharmaceutical properties 

than suspensions.  

 For oral products, the medicament should have sufficient solubility in the solvent system so that 

the necessary dose is contained in a maximum fill volume of 16 to 20 minims (1 to 1.25 ml). 

 Solids that not soluble in the solvent system are capsulated as suspension. 

 Base Adsorption of solids to be suspended in soft gelatin capsules 

Base adsorption is expressed as the number of grams of liquid base required to produce a 

capsulatable mixture when mixed with one gram of solid (s). The base adsorption of a solid is 

influenced by such factors such as the solids particle size and shape, its physical state (fibrous, 

amorphous, or crystalline), its density, its moisture content, and its oleophilic or hydrophilic nature.  

In the determination of base adsorption, the solid (s) must be completely wetted by the liquid base. 

For glycol and nonionic type bases, the addition of a wetting agent is seldom required, but for 

vegetable oil bases, complete wetting of the solid(s) is not achieved without an additive. Soya 

lecithin, at a concentration of 2 to 3 % by weight of the oil, serves excellently for this purpose, and 

being a natural product, is universally accepted for good drug use. Increasing the concentration 

above 3% appears to have no added advantage. A practical procedure for determining base 

adsorption and for judging the adequate fluidity of a mixture is as follows: Weigh a define amount 

of the solid (40g is convenient) into a 150 ml teared beaker. In a separate 150 ml tared beaker, place 

about 100 g of the solid base. Add small increments of the liquid base to the solid, and using a 

spatula, stir the base into the solid after each addition until the solid is thoroughly wetted and 

uniformly coated with the base. This should produce a mixture that has a soft ointment like 

consistency. Continue to add liquid and stir until the mixture flows steadily from the spatula blade 

when held at a 45-degree angle above the mixture. The base adsorption is obtained by means of the 

following formula – 

Weight of the base/ Weight of the solid = Base Adsorption 

The base adsorption is used to determine the “minim per gram” factor (M/g) of the solid(s). The 

minim per gram factor is the volume in minims that is occupied by one gram (S) of the solid plus 

the weight of the liquid base (BA) required making a capsulatable mixture. The minim per gram 

factor is calculated by dividing the weight of the base plus the gram of solid base (BA+ S) by the 

weight of the mixture (W) per cubic centimeter or 16.23 minims (V). A convenient formula is- 
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(BA + S) x V/ W = M/g 

Thus lower the base adsorption of the solid (s) and higher the density of the mixture, the smaller the 

capsule will be. This also indicates the importance of establishing specifications for the control of 

those physical properties of a solid mentioned previously that can affect its base adsorption. The 

final formulation of a suspension invariably requires a suspending agent to prevent the settling of 

the solids and to maintain homogeneity prior to, during, and after capsulation. The nature and the 

concentration of the suspending agent will vary. In all instances the suspending agent used is melted 

in a suitable portion of the liquid base, and the hot melt is added slowly, with stirring, into the bulk 

portion of the base, which has been pre-heated to 40 degrees prior to the addition of any solids. The 

solids are then added, one by one, with sufficient mixing. 

 Manufacture of soft gelatin capsules 

Soft gelatin capsules have been available since the middle of nineteenth century. The capsules were 

filled by medicine dropper and sealed by hand with a glob of molten gelatin. Following methods are 

used: 

 

 

 

 

 

 

 

 

 

 

Figure 14: Manufacture of Soft Gelatin Capsules 

 Plate Process 

In this method a set of molds is used. A warm sheet of prepared gelatin is laid over the lower plate, 

and the liquid is poured on it. A second sheet of gelatin is carefully put in place, and this is followed 

by the top plate of the mold. The set is placed under the press where pressure is applied to form the 

capsules, which are washed off with a volatile solvent to remove any traces of oil from the exterior. 

This process has been adapted and is used for encapsulation. The sheets of gelatin may have the 

same color or different colors. 
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 Rotary-Die Process 

In 1933 the rotary-die process for elastic capsules was prepared. This process made it possible to 

improve the standards of accuracy and uniformity of elastic gelatin capsules and globules. The 

rotary-die machine is a self-contained unit capable of continuously and automatically producing 

finished capsules from a supply of gelatin mass and filling material, which may be any liquid, semi 

liquid, or paste that will not dissolve gelatin. Two continuous gelatin ribbons, which the machine 

forms, are brought into convergence between a pair of revolving dies and an injection wedge. 

Accurate filling under pressureand sealing of the capsule wall occur as dual and coincident 

operations; each is delicately timed against the other. 

Sealing also severs the completed capsule from the net. By this process the content of each capsule 

is measured individually by a single stroke of a pump so accurately constructed that plunger travel 

of 0.025 inch. The Scherer machine contains banks of pumps so arranged that many capsules may 

be formed and filled simultaneously. All pumps are engineered to extremely small mechanical 

tolerances and to an extremely high degree of precision and similarity. All operations are controlled 

on a weight basis by actual periodic checks with a group of analytical balances. Individual net-fill 

weights of capsules resulting from large-scale production vary not more than ±1 to 3%, depending 

upon the materials used. The rotary-die process makes it possible to encapsulate heavy materials 

such as ointments and pastes. In this manner solids can be milled with a vehicle and filled into 

capsules. When it is desirable to have a high degree of accuracy and a hermetically sealed product, 

this form of enclosure is suited ideally. The modern and well-equipped capsule plant is completely 

air conditioned a practical necessity for fine capsule production. Its facilities and operations include 

the availability of carbondioxide at every exposed point of operation for the protection of oxidizable 

substances before encapsulation. Special ingredients also have been used in the capsule shell to 

exclude light wavelengths that are destructive to certain drugs. 

 Norton Capsule Machine 

This machine produces capsules completely automatically by leading two films of gelatin between 

a set of vertical dies. These dies as they close, open, and close are in effect a continual vertical plate 

forming row after row of pockets across the gelatin film. These are filled with medicament and, as 

they progress through the dies, are sealed, shaped, and cut out of the film as capsules, which drop 

into a cooled solvent bath. 

Reciprocating Die Process 

This is similar to rotary process, but is differ inthe actual encapsulating process. The gelatinribbons 
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are fed between a set of vertical dies that continuously open and close to form the rows of the 

pockets in the gelatin ribbons. These pockets are filled with the medication and are sealed, shaped 

and cut out of the film as they progress through the machinery. 

 Accogel Capsule Machine 

Another means of soft gelatin encapsulation uses the Accogel machine and process which were 

developed at Lederle. The Accogel, or Stern machine, uses a system of rotary dies but is unique in 

that it is the only machine that successfully can fill dry powder into a soft gelatin capsule. The 

machine is available to the entire pharmaceutical industry by a lease arrangement and is used in 

many countries of the world. It is extremely versatile; not only producing capsules with dry powder 

but also encapsulating liquids and combinations of liquids and powders. By means of anattachment, 

slugs or compressed tablets may be enclosed in a gelatin film. The capsules can be made in a 

variety of colors, shapes, and sizes. 

Seamless gelatin capsules: 

It is a modern method for making soft gelatin capsules takes advantage of the phenomenon of drop 

formation. The essential part of the apparatus consists of two concentric tubes. Through the inner 

tube flows the medicament and, through the surrounding outer tube, the gelatin solution. The 

medicament, therefore, issues from the tube surrounded by gelatin and forming a spherical drop. 

This is ensured by allowing the drop to form in liquid paraffin in which the gelatin is insoluble. 

Regular induced pulsations cause drops of the correct size to beformed, and a temperature of 4°C 

ensures thatthe gelatin shell is rapidly congealed. The capsules are subsequently degreased and 

dried. 

 Applicationsof soft gelatin capsules 

The soft gelatin capsules have wide range ofapplication in pharmaceutical field. Among them few 

are mentioned below. 

Ophthalmic Soft Gelatin Capsules: 

It is very important that the ophthalmic ointments should be sterile and free from irritant effect. 

Therefore they must be packed in such a manner that the product remains sterile until whole of it is 

used up. The best method to keep the preparation free from contamination during use is to pack it in 

single dose containers. Now a days soft gelatin capsules are very commonly used for filling 

ophthalmic ointments. These capsules are meant for single application to the eye. Just before 

application, the capsule is punctured with a sterile needle, the contents are instilled into the eye and 

the shell discarded.  
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Suckable Soft Gelatin Capsules: 

It consists of a gelatin shell containing the flavoured medicament to be sucked and a liquid matrix 

or just air inside the capsule. The drug may be present in both the shell and fill matrix. 

Twist off Soft Gelatin Capsules: 

These are designed with a tag to be twisted or snipped off, thereby allowing access to the fill 

material. It can be very useful for unit dosing of topical medication, inhalations, or indeed for oral 

dosing of a pediatric product.  Differences  between  hard gelatin capsules and soft gelatin capsules 

As hard gelatin capsules and soft gelatin capsules both made up of gelatin but they have many 

differences also: 

Table 1: Differences between Hard Gelatin and Soft Gelatin Capsules 

Hard Gelatin Capsules Soft Gelatin Capsules 

Hard gelatin capsules having two separate parts 

body and cap. 

Soft gelatin capsules are hermetically sealed as a 

single capsule and can not be separated. 

Hard gelatin capsules are available in only one 

shape i.e. cylindrical shape. 

Soft gelatin capsules are available in many 

shapes like oval, round, tubular shapes etc. 

The plasticizerars e used in low quantity. The plasticizerars e used in high quantity. 

Hard gelatin capsules are available in different 

sizes. 

Sizes are not applicable for soft gelatin capsules. 

Disintegration time of hard gelatin capsules is 

less. 

Disintegration time of soft gelatin capsules is 

more. 

Hard gelatin capsules can not deal with oily 

preparations, liquid preparations and semi-solid 

preparations. 

Soft gelatin can easily encapsulate oily, liquid, 

semi-solid preparations. 

 

Filling procedure is simple in hard gelatin 

capsules. 

Filling procedure is more complex in soft 

gelatin capsules. 

 

                         Figure 19: Classification of Manufacturing Capsule Defect 

Table 2: Manufacturing capsule defects (Major A) 

Hole An irregular opening in the cap or body 

Split A split in the film starting from the cap or body edge 

Cracked A cap or body with many splits 

Uncut cap/body An untrimmed cap or body 
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Failure to separate Cap and body may not be separated properly 

Trimming A piece or the whole trimmed end of a cap or body inside a closed 

capsule 

Double dip Extra thick cap due to being dipped twice 

Short cap Cap length is 1 mm less than specified length 

Short body Body length is 0.4 mm less than specified length 

Joined in lock Capsule is in locked position 

Double cap A capsule with an additional cap covering the body end 

Unjoined A single cap or body 

Thin spot  

(cap shoulder) 

A thin area in the cap shoulder which may rupture when the capsule 

is filled 

Mashed A mechanically damaged capsule that has been squashed flat 

Long cap/body Length of cap or body is 1 mm more than specified length 

Pinched Cap or body is damaged in collets. Pinches> 3 mm are classified as a 

Major A defect 

Telescope A closed capsule with a protruding piece of either cap or body 

produced by a double split 

 

Table 3: Manufacturing Capsule Defects (Major B) 

Long joined Capsule not closed sufficiently to engage the prelock 

Dye speck A coloured spot of pigment aggregate different from the colour of cap or 

body 

Inverted end A cap or body with the end pushed inwards 

Grease Mould relase aid spots on the inside of capsule 

Damaged edge-large The edge of the cap is roughly trimmed. The imperfection is v shaped and 

>1 mm into the specified length 

Small pinched Cap or body is damaged in collets. Pinches < 3 mm are classified as a 

Major B defect. 

Turned edge Folded over edge on body cut line 

Thin spot A thin area in the cap or body wall which may rupture when the capsule is 

filled 
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Table 4: Manufacturing Capsule Defects (Minor) 

Scrape A scratch mark on the surface of a cap or body 

Crimp Cap or body is damaged in collets outside of the capsule >3 mm 

Grease light Small marks of grease 

Dent A depression formed in the end of cap or body. The dent is less than half 

of the diameter of the capsule part 

Damaged edge small The edge of the cap is roughly trimmed. The imperfection is V shaped and 

<1 mm into the specified length 

Bubble An air bubble in the cap or body wall which has a diameter greater than 

0.4 mm 

Starred end Multiple small imperfections located at the ends of the cap or body 

Chips, tails, string Small fragments of gelatin still attached or free within the capsule from 

different colour than cap or body 

Black speck A non-contaminant black spot 

Dye speck A small pigment aggregate from the components of the cap or body 

 

 QUALITY CONTROL TESTS OF CAPSULES  

Whether capsules are produced on a small scale or large scale all of them are required to pass 

through certain tests i.e., quality control tests to test the quality of the finished product.  Quality 

control tests are divided into: 

 

 

 

 

 

 

 

 

 

 

Figure 20: Quality Control tests of Gelatin Capsules 

Quality Control Tests 

Physical test 

Disintegration test 

Weight variation 

Chemical test 

Content uniformity 

Dissolution test 

Moisture permeation test 

Bloom strength of gelatin 
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  Physical tests  

Finally physical control processing and packing may be accomplished by the following in line 

continuous operations  

1.A capsule diameter sorter allows to pass to the next unit of any capsule with in ±0.020 inch of 

theoretical diameter.  

2.A capsule colour – The capsules are fed to it automatic from the diameter sorter by a pneumatic 

conveyer. In this unit, any capsule whose colour does not conform to the reference colour standard 

for that particular product is discarded, others passes the test.  

Disintegration test 

The disintegration test determines the weather capsules disintegrated with a prescribed time when 

placed in a liquid medium under the prescribed integral conditions.  

Method-  

1. According to B.P and which applies to both hard and soft capsules  

2. Introduce one capsule in each tube and suspend the apparatus in a beaker containing 60ml water 

at 37 ± 2 °C – If hard capsules float on surface of water, the disc may be added.  

3. Operate the apparatus for 30 min; remove the assembly from the liquid.  

4. The capsule pass the test if  

 No residue remains on the screen of the apparatus or 

 If the residue remains, it consists of fragments shells  

 If a soft mass with no palpable core  

 If the disc is used any residue is remaining on its lower surface should only consists of 

fragments of shells.  

 Weight variation 

In this test, 20 intact capsules are individually weighed and the average weight is determined. The 

test requirements are met if none of the individual weights differ by 10% of the average. If original 

20 do not meet these criteria, the individual net weights are determined. These are averaged, and 

differences between each individual net content and the average. The test requirements are met if a) 

not more than two of the individual differences are greater than 10% of the average, b) in no case is 

any difference greater than 25%. If more than 2 but less than 6, net weights determined above 

deviate by more than 10% but less than 25%, the net contents are determined for an additional 40 

capsules, and the average calculated for the entire 60 capsules. Sixty deviations from the new 

average are calculated. The requirements are met if a) the difference does not exceed 10% of the 
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average in more than 6 of the 60 capsules and b) in no case does any difference exceed 25%.  

Chemical test  

Uniformity of content 

In this case, 30 capsules are selected, 10 of which are assayed by the specified procedure. The 

requirements are met if 9 of the 10 capsules are within the specified potency range of 85 to 115%, 

and the 10 is not outside 75 to 125%. If more than 1 but less than 3, of the first 10 capsules fall 

outside the 85 to 115% limits, the remaining 20 are assayed. The requirements are met if all 30 

capsules are within 75 to 125% of the specified potency range, and not less than 27 of the 30 are 

within the 85 to 115% range. 

Dissolution 

It is performed if capsules contain drug which have limited solubility in gel fluid. The dissolution 

test is carried out using the dissolution apparatus official in both the U.S.P. and N.F. The capsule is 

placed in a basket formed from 40-mesh stainless steel fabric. A stirrer is attached to the basket, and 

the basket is immersed in the dissolution medium and caused to rotate at a specified speed. The 

dissolution medium is held in a covered 1000 ml glass vessel and maintained at 37 ±0.5 °C by 

means of a suitable constant temperature water bath. The stirrer speed and type of dissolution 

medium are specified in the individual monograph. 

 Moisture permeation test  

The degree and rate of moisture penetration is determined by packaging the dosage unit together 

with a colour revealing desiccant pellet. Expose the packed unit to known relative humidity over a 

specified time. Observe the desiccant pellet for colour change. Any change in colour indicates 

absorption of moisture. By measuring pre test weight and protest weight of pellet, amount can be 

calculated.  

 Bloom strength of gelatin  

The gelatin of the capsule shells should be assayed for various physical properties like bloom 

strength, viscosity etc.  Gelatin is weighed into water to typically create a 6.67% solution in 

standard bloom bottles. The mix is then stirred and keeps it for 3 hours at room temperature.  

Bottles are placed in a 65 ºC bath for 20 minutes. Allow the bloom jars to cool for 15 min at room 

temperature. They are then conditioned for 16 hrs in 10 ºC water bath. When conducting gelatin 

bloom test, the bloom jar is centered with the probe just above the sample surface. The probe 

penetrates the gelatin to a target depth of 4mm at a speed of 0.5 mm/s, and then retracts. The peak 

force is the gel strength in grams bloom. 
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PACKAGING, STORAGE AND STABILITY OF CAPSULES  

Finished capsules normally contain an equilibrium moisture content of 13-16%. This moisture is 

critical to the physical properties of the shells, since at lower moisture contents (≤12%), shells 

become too brittle; at higher moisture contents (≥18 %) they become too soft. It is beneficial to 

avoid extremes of temperature and to maintain a relative humidity between 40-60% and 

temperature between 10-30 degree when handling and storing capsules. Capsules should be packed 

in a well-closed glass or plastic containers and stored in a cool place. These type of containers have 

advantage over cardboard boxes that they are more convenient to handle and transport and protect 

the capsules from moisture and dust. To prevent the capsules from rattling a tuft of cotton is placed 

over and under the capsules in the vials. In vials containing very hygroscopic capsules a packet-

containing desiccant like silica gel or anhydrous calcium chloride may be placed to prevent the 

absorption of excessive moisture by the capsules. Now a days capsules are strip packaged which 

provide sanitary handling of medicines, ease in counting and identification.  Plastic bottle with 

screw cap (most popular package in USA), Clam shell blister (one piece plastic that folds over and 

locks itself; no heating required), Blister pack (heat sealed blister on a cardboard),  Plastic 

pail/bucket (economical bulk package), Plastic pouch zip locked (for sale via retail stores or route 

trucks must be packed in outer case for shipping).  

Capsule Stability: 

This inherent characteristic warrants a brief discussion of the effects of temperature and humidity 

on these products, and points to the necessity of proper storage and packaging conditions and to the 

necessity of choosing an appropriate retail package. The variety of materials capsulated, which may 

have an effect on the gelatin shell, together with the many gelatin formulations that can be used, 

makes it imperative that physical standards are established for each product. 
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SHORT ANSWER QUESTIONS 

1. What is the composition of capsule shell? 

2. What is type A and B gelatin?  

3. What is bloom strength? 

4. What are the sizes of capsule? 

5. Mention the disintegration time of hard gelatin capsule and soft gelatin capsule. 

6. What is the function of glycerin in the preparation of capsule? 

7. Define  M/g factor. 

8. What are soft capsule ? and how differ from hard gelatin capsule? 

LONG ANSWER QUESTIONS 

1. Describe the method of preparation of hard gelatin capsules. 

2. Enumerate the quality control test conducted on hard gelatin capsules. 

3. Write a note on manufacturing steps of Hard Gelatin Capsule Shell. 

4. Describe the method of preparation of soft gelatin capsules. 

5. What are base adsorption and minim per gram factor? 

6. Write a note on applications of soft gelatin capsules. 

 

 


