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Coating of tablets and multiparticulates

• Tablet coating is the application of a coating material to the exterior of 
a tablet with the intention of conferring benefits and properties to the 
dosage form over the uncoated variety.

• Coating can be applied to:
– Tablets (the most commonly coated dosage form)
– Capsules
– Multiparticulates
– Drug crystals  
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 ديفتست كدب ، دمعتم ءيش
 هنا انيكح انحاو ، ةنيعم دئاوف
 امف cost اهلا ةوطخ يا
 دئاوف هلا اذا Cا يشا لمعنب

الcoating : انت حضرت tablet  وبدك 
تضيف عليها layer معينة

 ؟هدئاوف وش
Protection, لل  release, علبلا لهستبو  

و ، نول ناك اذا ةيودCا Wب زيمي ضيرTا ردقيو  
كرتب وا ءيس اودلا معط ناك اذا معطلا ةيطغت  

رثا  . 

Cلل بابسا يف نوكي مزcoating ، اذا 
 uncoatedلاع لضب ببس يف ام

tablet 

 لوسبك لوده pellet وا spansulesلا
 لمعت سب ، ناولا ٣ وا Wنول مهيف نوكب

coating لا ريغتبrelease نكمم ينعي 
 و immediate ةداTا سفن نوكت

sustained , داوم ٣ يف نوكي نكممو 
 coatلاف  مهنيب interaction ريصيو
interactionلا داه عنمب

عليه سjيد واحد و قليل  استعمالها 

نور اشرف 
محاضرة 2+1



2

Types of coating

There are three main types of coating:

1. Film coating: for tablets, multiparticulates, 
capsules, ..

2. Sugar coating 

3. Press (Compression) coating

2 & 3 For tablets only

Coating of tablets and multiparticulates
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Features Sugar coating Film coating
Tablets
Appearance Rounded with high degree 

of polish
Retains contour of original core

Usually not as shiny as sugar coat types

Weight increase due to coating 
materials 

30–50% 2–3%

Logo or ‘breaklines’ Not possible Possible
Other solid dosage forms Coating possible but little 

industrial importance
Coating of multiparticulates very 
important in modified-release forms

Process
Stages Multistage process Usually single stage
Typical batch coating time 8 hours, but easily longer 1.5–2 hours
Functional coatings Not usually possible apart 

from gastro-resistant 
(enteric) coating

Easily adaptable for controlled release
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 تاعانصلا ,m&m’s لا يز ميدق عون داه
 ، تايولحلا ةعانص نم اهودخا ةيئاودلا
 اهيلع اوروطو ةزهج@او داو?ا اودخا

Dominant

 tests بتميز بينهم بدون shine مة الشائعة  انه هاد في ?عةPالع
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1. To provide protection of drug from environment, especially light and 
moisture 

2. To mask taste, odor or color of the drug
3. Masking any batch difference in the appearance of raw materials
4. To modify drug release:

• Delayed release (ex. enteric coating to protect the drug from the gastric environment 
of the stomach or the stomach from irritation caused by some drugs)  

• Extended release properties.
5. To aid in identification of product (i.e.colored coating)
6. To improve tablet elegancy
7. To facilitate tablet swallowing
8. To enable easier handling during high-speed filling and packaging of the 

coated product (improve product flow, increase mechanical strength, 
minimize dust formation) 

Reasons for coating of tablets and multiparticulates
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Film coating
• Film coating is the most modern and generally used method 

nowadays.

• Nearly all newly launched coated products are film coated rather 
than sugar coated.

• Depending on the materials used in coating it is either for:
–  immediate release (non-functional coating) or 
– modified (delayed or extended) release (functional coating).
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Film coating
Advantages of film coating

1) Reduction in coating time
2) Usually single stage
3) Small increase in tablet weight
4) No significant increase in disintegration time
5) Less chipping and cracking
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Film coating
Coating suspension formulation

• Polymer (Film former)
• Plasticizer
• Color
• Solvent
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Film coating polymers
Ideal characteristics of a film forming polymer

Solubility
• Polymer solubility is important for two reasons:

– It determines the behavior of coated product in the GIT.
– It determines the solubility of the coating in a chosen solvent system

• Film coatings that are used in immediate release products have usually 
good solubility in aqueous fluids, while those used form modified 
release have limited or no solubility in aqueous media.
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Film coating polymers
Ideal characteristics of a film forming polymer

Viscosity
• Polymers applied as solutions in a selected solvent should have 

relatively low viscosity.

• High viscosity complicates the product transfer of the coating 
liquid from the storage vessel to the spray guns, and subsequent 
atomization. 
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Film coating polymers
Ideal characteristics of a film forming polymer
Permeability
• Film coating can be used to optimize the shelf-life of a tablet 

preparation, as some polymers are efficient barriers against the 
permeability of water vapour or other atmospheric gases. 

• These properties vary widely between the individual polymers.

 Polymers for extended release coating should be permeable to water 
(and drug in conventional systems)
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Film coating polymers
Ideal characteristics of a film forming polymer
Mechanical strength
Film-coating polymers should possess suitable characteristics with respect to:
• Film strength, which greatly affects the ability of the coating to resist the 

mechanical stresses to which it will be exposed during the coating process and 
during subsequent handling of the coated product.

• Film flexibility, which imparts similar benefits to film strength and minimizes 
film cracking during handling or subsequent storage.

• Film adhesion, which is necessary to ensure that the coating remains adherent to 
the surface of the dosage form right up to the point of being taken by the patient.
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Film coating polymers
Ideal characteristics of a film forming polymer
The film forming material (polymer) should also have the following 

characteristics:
• It should be capable of producing a continuous elegant and smooth film.
• It should be essentially with no color, taste or odor.
• It should be compatible with common coating additives
• It should be nontoxic and pharmacologically inert
• It should be stable in the presence of heat, light, moisture , air, and the 

substrate being coated (no change with aging).
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Film coating
• Combination of polymers may be used to modify the film properties.

• Many water insoluble polymers are available as aqueous dispersions.

• Some polymers are efficient barriers against the permeability of water vapor 
and atmospheric gases, therefore they can be used to increase the shelf-life 
of tablets
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Types of film forming polymers
Polymers for immediate release
• Cellulose derivatives

– Hydroxypropyl methylcellulose
• Soluble in aqueous media and organic solvents
• Form good films

– Methylcellulose
– Hydroxypropylcellulose
– Hydroxyethylcellulose
– Methylhydroxyethylcellulose

• Vinyl derivatives
– Povidone (polyvinyl pyrrolidone, PVP)
– Copovidone (A copolymer of vinyl pyrrolidone and vinylacetate)
– Polyvinyl alcohol (PVA): exhibits good barrier properties to environmental gases and water vapor

• Polyethylene glycols
• Aminoalkyl methacrylate copolymers (Eudragit E®)
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Hydroxypropyl methylcellulose 
(Hypromellose, HPMC)
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Hydroxypropylcellulose   

Polyethylene glycols
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Sustained release polymers
• Cellulose derivatives

– Ethylcellulose
– Cellulose esters (cellulose acetate, cellulose acetate butyrate) 

• Methylmethacrylate copolymers (Eudragit RS®, 
Eudragit RL®)

• Silicon elastomers
• Polyvinyl acetate

Types of film forming polymers
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Enteric materials
• Phthalate esters

– Cellulose acetate phthalate (CAP)
– Polyvinyl acetate phthalate (PVAP) 
– Hydroxypropyl methycellulose phthalate

• Cellulose acetate trimellitate (CAT)
• Methacrylic acid copolymers (Eudragit L®, Eudragit S®)
• Carboxymethyl ethylcellulose (CMEC)
• Hydroxypropyl methycellulose acetate succinate (HPMCAS)

Types of film forming polymers
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Polyvinyl acetate phthalate
Depending on the phthalyl content, 
a will vary with b in mole percent. 
The acetyl content c remains constant 
depending on the starting material.
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Hydroxypropyl methylcellulose 
phthalate
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• These are agents used to improve the quality (flexibility, adhesion) of 
film.

• They decrease film brittleness.
• They should be soluble in the solvent used to dissolve the polymer.
• Mechanism: They interpose themselves on a molecular scale between the 

polymer strands thus permit them to move more freely.

Plasticizer
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• Examples
– Polyhydric alcohols: Polyethylene glycols, Propylene glycol, Glycerin

– Oils: Castor oil, coconut oil, mineral oil

– Surfactants: Polysorbates (Tweens), Sorbitan esters (Spans)

– Organic esters: Diethyl phthalate, Glyceryl triacetate (Triacetin), 
Triethylcitrate, acetyltriethylcitrate.

Plasticizer
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• Pharmaceutically acceptable colors are available in both water 
soluble forms (dyes) and water insoluble forms (pigments) 

• Pigments have advantages over water soluble colors:
– More stable towards light
– Provide better opacity and covering power
– Optimize the impermeability of the film to vapor

• Examples: iron oxide pigments, titanium dioxide and 
aluminum lakes.

Colorants
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• In the past, polymers were dissolved in organic solvents 
(methanol, ethanol, chloroform, isopropanol, acetone, 
methylethylketone and methylene chloride).

• Modern techniques now rely on water as a solvent because of the 
disadvantages of organic solvents which include:
– Environmental side effects
– Safety (toxicity, explosion)
– Financial 
– Solvent residues in the film (impurities)

Solvent
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Aqueous polymeric dispersions

• Industrially, specialized dispersions of water insoluble polymers 
are frequently used.

• They permit aqueous processing of water-insoluble polymers. 
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Aqueous polymeric dispersions
Examples

Material trade name Polymer Use 

Aquacoat ECD®, Surelease® Ethylcellulose Sustained release 
coating

Eudragit® RS 30 D, Eudragit® 
RL 30 D, Eudragit® NE 30 D

Methylmethacrylate 
copolymers

Sustained release 
coating

Kollicoat® SR 30 D Polyvinylacetate Sustained release 
coating

Eudragit L 30 D-55
Eudragit FS 30D

Methacrylic acid 
copolymers

Enteric coating

Aquacoat® cPD Cellulose acetate phthalate Enteric coating
28
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Film coating process
• Fundamental requirements of tablet coating system include:

1) Adequate means of atomizing the spray liquid for application to the 
tablet cores

2) Adequate mixing and agitation of the tablet bed
3) Sufficient heat input in the form of drying air for solvent evaporation
4) Good exhaust facilities to remove dust and evaporated solvent.
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Film coating process

Film is usually applied by:
• Pan coating

– Standard coating pan
– Perforated coating pan

• Fluidized bed (Air suspension) coating
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Film coating process
Conventional pan system
• The standard coating pan consists of a circular metal pan mounted angularly on a 

stand.  

• Heated air is directed into the pan and onto the tablet bed surface and is exhausted by 
means of ducts positioned through the front of the pan.

  
• The coating formula is added either by pouring or by spraying (Nowadays spraying is 

the most commonly used method). 

• Spraying system is used to spray the liquid coating materials, which produce faster, 
and more even distribution of the solution or suspension. 
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Film coating process

• A significant improvement in the drying efficiency of the 
standard coating pan is achieved by:
– The immersion sword
– The immersion tube system 
– The Pellegrini pan
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Pellegrini coating pan
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Pelligrini pan coater (enclosed)

35

36



19

Film coating process
Perforated Pan Systems
• In general, all equipment of this type consists of a perforated 

or partially perforated drum that is rotated onto its horizontal 
axis in an enclosed housing.  Examples on this type are 

• Accela Cota and Hi-coater.  In these coaters, the drying air 
is directed into the drum is passed through the tablet bed and 
exhausted through perforations in the drum 

• Driacoater the drying air can be directed from inside the 
drum through the tablet bed and out an exhaust duct.  The 
coating system is applied to the surface of the rotating beds 
of tablets through spraying nozzles or by pouring via 
distribution pipes.
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Film coating process
Pan coating
1) Charge the pan with tablets and operate the drying air and exhaust as required.
2) When the tablets begin to tumble, half of the coating solution is applied in thin steady 

stream while exhaust is working.
3) Air and temperature should be controlled to allow uniform spread of solution before 

drying.
4) When the tablets are dried the air should be reduced and fourth of the solution is 

added in a thin stream.
5) The rest of solution is added at interval of 5 - 10 min.
• Process variables include pan variables (shape, rotational speed and baffling), Spray 

variables (degree of atomization, spraying rate) and process air variables 
(temperature, rate ..)
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Spray application systems

• The two basic systems used to 
apply a finely divided 
(atomized) spray onto tablets 
are:
– High pressure airless
– Low pressure air atomized

41

42

Coalescence
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