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Film coating process
Fluidized-bed (Air suspension) 

coating
• In this technique tablets are kept in 

motion inside a chamber by blowing 
hot air. At the same time coating 
solution is applied by an atomizing 
nozzle. 

43

44

43

44

 فرشا رون
4+3 ةرضاحم



23

Ideal characteristics of film-coated tablets

1. Film coated tablets should display an even coverage of film and 
color. 

2. There should be no abrasions of tablet edges or crowns.
3. Logos and break lines should be distinct and not filled.
4. The tablet must be compliant with finished product 

specifications and any relevant compendial requirements.
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Coating faults and film defects

• Variations in formulation and processing 
conditions may result in unacceptable 
quality defects in the film coating. These 
defects include:
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Coating faults and film defects

Picking and twining
• Overwetting and inadequate drying 

conditions will cause tablets to stick to 
each other or to the coating pan. 

• Common problem with flat or capsule-
shaped tablets
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Coating faults and film defects
Cracking and peeling
• Film cracking occurs if the internal stresses exceed the tensile strength of the film.
• Film peeling may also occur. 
• This problem is usually overcome by improving mechanical properties of the film by:

– Using higher molecular weight polymers or polymer blends.
– adjusting plasticizer type or concentration.

Film cracking
Film peeling 48
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Coating faults and film defects
Blistering
• This results from too rapid evaporation of the solvent from the core
• Milder drying conditions are indicated in this case

Bridging
• During drying, the film may shrink and pull away from the sharp corners 

of an intagliation or bisect.
• Increasing the plasticizer content or changing the plasticizer can decrease 

the incidence of bridging
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Coating faults and film defects

Orange peel effects
• Inadequate spreading of the 

coating solution before drying 
causes a bumpy or “orange peel” 
effect on the coating

• Causes:
– Two rapid drying
– High solution viscosity
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Coating faults and film defects
Bridging of logos
• Partial or complete detachment of the 

coating in the region of the logo.
• This can be solved through formulation 

of the coating formula by:
– Improving film adhesion
– Reducing stress within the film
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Coating faults and film defects
Color variation

• This problem may result from:
– Uneven spray pattern
– Improper mixing
– Insufficient coating
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Sugar coating
• Sugar coating is the traditional method of 

coating tablets
• It involves successive application of sucrose 

based solutions to tablet cores.
• It is less common nowadays than film coating
• It takes time from hours to few days.
• The increase in tablet weight is 30-50 %
• In general the equipments used in film coating 

can, with suitable modification, be used for 
sugar-coating techniques.

• Methods of applying the coating  syrup include 
manually using a ladle or by spraying.
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The stages in sugar coating
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Sugar coating
1. Sealing of the tablet core
• A seal coat is applied to prevent moisture penetration into the 

tablet core (especially needed in pan-ladling processes).

• In spray processes, it is possible to adjust the application of 
the subcoats and coat so that localized overwetting does not 
occur and therefore no need for sealing.
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Sugar coating
Examples of materials used in sealing: 
• Shellac 

– This is a purified resinous secretion of the insect Laccifer lacca.
– It suffers from occasional supply problems and quality variation.
– there are also stability problems associated with increased 

disintegration and dissolution times on storage.
• Zein (extracted from corn gluten meal ) 
• cellulose acetate phthalate 
• polyvinyl acetate phthalate

56

55

56



29

Sugar coating
2. Subcoating
• The subcoating is applied to round the edges and build up the tablet size
• The process is usually performed by applying sticky solution of sugar, 

gelatin or acacia to the tablet and then adding (dusting) the subcoating 
powder (bulking agent) such as calcium carbonate or talc to the tablets 
and then drying

• Subsequent subcoats are applied in the same manner until the tablet 
edges have been covered and the desired thickness is achieved

• For spray processes, a subcoating suspension containing both binder and 
the subcoating powder is sprayed intermittently on the tablet bed
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3. Smoothing
• Tablets will have a rough surface after subcoating.

• The purpose of this step is to remove the imperfections in 
the tablet surface (rough surface) caused by subcoating 
process.

• In this step, few sugar syrup coats are applied (the first 
usually contains some suspended particles and called 
grossing syrup).

Sugar coating
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4. Coloring
• In general colors should be added when the tablets become 

quite smooth.

• Syrup solutions containing the dye are applied until the final 
size and color are achieved.

• In the final syruping or finishing step, a few clear coats of 
syrup may be applied.

Sugar coating
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5. Polishing
• Tablets are moved to the polishing pan and 

solutions of beeswax or carnauba wax in 
suitable volatile solvent are applied until the 
tablets become shiny.

Sugar coating
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6. Printing
• It is a common practice to identify all oral solid dosage forms with a  

manufacturers logo, product name, dosage strength or other appropriate 
code.

• For sugar coating such identification can be done only by printing using 
special edible inks. 

Sugar coating
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Sugar coating problems
Cracking, chipping and splitting of coat
• Sugar coatings are inherently brittle.
• Tablet cores that expand cause cracking.
• Expansion may result from:

– Moisture sorption
– Stress relaxation of the core

• Addition of small quantity of polymer often helps to improve 
structure integrity.
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Sugar coating problems
Twinning

• Results from drying after sticking of tablets.

Non drying coating
• This a result of sugar inversion.
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Sugar coating problems
Uneven color
Causes:
• Poor distribution of coating liquids.
• Color migration of water soluble dyes while the 

coating is dried.
• Unevenness of the surface of the subcoat.
• Excessive drying between color application can 

cause erosion of the color layer
➢Marbling 
➢ Itmay result from rough surface after smoothing 

so that the thichkness of polish layer varies
64
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Sugar coating problems
Blooming and sweating
• This result from residual moisture.
• This mositure can diffuse out and affect 

the product quality.
• Moderate levels of moisture egress causes 

the polish to take on a fogged (fade) 
appearance (Blooming).

• Higher levels of moisture egress the 
moisture may appear like beads of 
perspiration (Sweating) which may cause 
tablets stored in closed containers to stick.
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Press coating
• The technology of press coating differs from the film and 

sugar coating techniques.

• Press coating involves the compaction of granular material 
around already performed core using compressing equipment 
(specialized tableting machine) similar to that used for the 
core itself.
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Press coating
• Press coating is used mainly to separate chemically incompatible drugs.
• Two steps of press coating can be used for perfect separation between 

two ingredients by an inert middle layer.
• There has been increased use of compression coatings for the purpose 

of modified release products (e.g. Adalat® CC).
• The disadvantages of the process arise from the complexities of the 

mechanism used in the compressing machine.
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Standards for coated tablets
• In general pharmacopeias have similar requirements for coated and 

uncoated tablets, the difference being that:
– Film coated tablets must comply with the uniformity of mass test 

unless otherwise justified and authorized.
– Disintegration test

• Immediate release tablets
– Film coated: 30 min (except for enteric)
– Other types of coating: 60 min
– The test may be repeated using 0.1 N HCl in the event that any tablets fail to 

disintegrate in the presence of water.
• Enteric coated tablets 

– A challenge test in acidic medium (e.g. 0.1 N HCl for 1.5 - 2 hours) is done, 
where no disintegration should occur. Then the tablets are transferred to 
buffered medium where disintegration should occur within 45-60 min  69

Coating of multiparticulates

• Multiparticulates, often referred to as 
“pellets” or “beads” possess many 
benefits compared to conventional non-
disintegrating tablets.

• They may be used in extended release or 
delayed release dosage forms.
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Coating of multiparticulates
Advantages of multiparticulates:
• Their small size  (typically 0.5-2 mm) allows them to pass through the 

pyloric valve. Therefore, the GIT transit is more consistent than that of 
tablets.

• They allow the release to be optimized for individual drugs in a system 
delivering two or more active drugs.

• They are less likely to suffer from problems associated with film failure 
or poor coating uniformity.

• Whole non-disintegrating tablets can potentially lodge in restriction 
within the GIT  and this can lead to ulcerative mucosal damage.
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Types of multiparticulate
• Drug crystals

– They should have appropriate size and shape
• Irregular granules

– These can be coated but it is difficult to achieve uniform coating thickness.
• Spheronized granules

– These can be prepared by extrusion/spheronization or rotor granulation.
• Drug loaded nonpareils

– These are preformed spherical particles about 1 mm in diameter consisting 
primarily of sucrose and starch.

– The drug (dissolved or suspended in a suitable solvent containing also a polymer 
binder is usually sprayed onto the surface of nonpareils and then they are film 
coated.

• Minitablets (1-2 mm)
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Process for coating multiparticulates
• Traditionally multiparticulates were coated using pan coating 

processes.
• Today fluidized bed coating is preferred because of their ability to:

– Enable discrete coating while minimizing the risk of agglomeration
– Ensure that coatings are uniformely deposited on the surface of each 

multiparticulate in the batch.
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Other coating methods and technologies
• Dip coating

– Tablets are coated by dipping into coating solution.
– Not commonly used nowadays.

• Hot melt coating
– Melt is sprayed and not solution
– Materials used (M.P. 55 -65 oC): beeswax, synthetic monoglyceride and 

diglycerides, synthetic spermaceti.
– Fluidized-bed coating is preferable.

• Electrostatic powder coating process
– Uses principles similar to those used in photocopying.
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Gelatin-coated tablets
• A recent innovation is the gelatin-coated tablet.
• Advantages:

– It allows the coated product to be about one-third smaller than 
a capsule filled with an equivalent amount of powder. 

– The gelatin coating facilitates swallowing, 
– Gelatin-coated tablets are more tamper evident than unsealed 

capsules. 
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Sugar coating example
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Film coating 
example

79

80


