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Abstract: 

The tablet is one of the most favorable and highly used solid dosage forms. The coating is defined as methods in which 

the desired dosage form may be a tablet or granule coated with an outer dry film to obtain particular objectives such 
as masking taste or protecting against environmental conditions. Among three types of tablet-coating processes (sugar 

coating, film coating, and press coating), film coating is the most generally used approach to solve various issues 

experience during manufacturing, storage, transport, and clinical use of drug products. The various tablet modified 

technologies are diffusion system, dissolution system, osmotic system, ion exchange resin, floating systems, bio-

adhesive systems, matrix systems and stimuli inducing releasing. As tablet coating is a process driven by technology, 

it relies on advancements in coating techniques uses, equipment used for the coating process, examination of coated 

tablets, and coated material used. Polymers play a vital role in coating technology; sometimes, they are used for 

changing the delivery of dosage forms, taste masking, and film forming agent. 
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INTRODUCTION: 

Tablets are among the most appropriate and preferred 

oral dosage forms because of their many benefits, 

including ease of administration, greater patient 

compliance, and cost-effectiveness. Among the 
multiple steps in pharmaceutical formulating of tablets, 

coating is a critical process that is often used for 

functional and elegance reasons [1]. The aesthetic 

quality like texture, color, mouth feels, and taste 

masking is depending on coating methods [2]. These 

coating methods having certain restrictions or 

drawbacks to overcome these restrictions. Tablet is 

one of the best alternatives.  

 

The tablet is one of the most favorable and highly used 

solid dosage forms. Tablets are the compressed dosage 

form that may or may not contains the active drugs. 
They differ in size, shape, and weight depending on 

the mode of administration and active ingredients used. 

Of all the dosage forms, approximately 70% - 75% of 

the medications were administered in tablets [3]. 

Tablets have some benefits over other dosage forms, 

such as precise dose, feasibility, and patient 

compliance, because they are produced on a large 

scale [4]. 

 

Coating: 

The coating is defined as methods in which the desired 
dosage form may be a tablet or granule coated with an 

outer dry film to obtain particular objectives such as 

masking taste or protecting against environmental 

conditions. The coating material may be composed of 

coloring materials, gums, flavorants, waxes, resins, 

plasticizers, and a polyhydric alcohol. In the modern 

time, polysaccharides and polymers were principally 

used as coating materials along with other excipients 

like plasticizers and pigments. Many precautions must 

be considered during the coating process to make the 

coating durable and steady. According to the 

International Council for Harmonisation (ICH) 
guidelines, organic solvents are avoided in the 

formulation of pharmaceutical dosage forms due to 

their safety issues [5]. Tablets that are susceptible to 

degradation by moisture or oxidation must be coated 

by using the FC technique. This technique could 

increase its shelf life, mask its bitter taste, and make 

smoother covering safeguards, which makes 

swallowing easier. Chitosan and other muco-adhesive 

polymers were also used for coating tablets to adhere 

these tablets to mucous membranes and achieve 

sustained drug release in localized areas [6]. In recent 
periods, coating of the dosage form by using 

biopolymers has been extensively studied [7]. Active 

pharmaceutical ingredients (APIs), which are careful 

to light, can be secured by coating with opacifying 

agents. Similarly, enteric-coated tablets reach the 

intestine after an extended time and possibly help 

maintain the efficacy level of acid labile APIs [8]. 

 

Among three types of tablet-coating processes (sugar 
coating, film coating, and press coating), film coating 

is the most generally used approach to solve various 

issues experience during manufacturing, storage, 

transport, and clinical use of drug products [9]. For 

example, tablets containing active pharmaceutical 

ingredients (APIs) sensitive to light, oxidation, or 

moisture can be secured by film coating, leading to 

increased stability of drug products during 

manufacturing and storage. In addition, film coating 

can control the drug release patterns of tablets in terms 

of rate, site, and time [10,11,12].  

 
Objectives of coating [13,14,15]    

The objectives of tablet coating are as follows:   

To mask the unpleasant odor, color or taste of the 

tablet and increase patient compliance.  

To offer a physical  and/or chemical safeguard to the 

drug  and  protect  drug  from  external  environment  

(particularly  moisture, air, and light) in order to 

upgrade stability.  

 To lengthen the shelf life of the drug.  

 In improving product robustness. 

 To delay loss of volatile ingredients.  

 To increase ease of swallowing large dose 

forms.  

 Increasing the mechanical p of the dosage 

form 

 Masking batch differences in the appearance 

of raw materials. 

 To  include  incompatible  drugs together  in 

a  single  dosage form  

 Improving product appearance and help in 

identification by the manufacturer, the 

pharmacist and the patient (mostly colored). 

 To  modify and/or  regulate the  rate of  drug 

release  as in  repeat-action,  delayed  release  

(enteric  coated)  and  sustain-release 

formulations.  

Masking  batch  differences  in  the  appearan 

 

Benefits of coating: 

Coating gives stability to the tablets in handling and 

stops them from sticking together. The coating also 

better the mechanical strength of the dosage form, 

causes the dosage form smoother and more acceptable 
for swallowing purposes [16]. Pharmaceutical 

industries could print their symbols, marks, or 

abbreviations on the tablets and mask unpleasant color 

or odor of the tablets. The release of the active 

ingredient can even be regulates with the help of 
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coatings. Coated dosage forms could be site-specific. 

The coating stops acid-sensitive drugs from having a 

negative impact on the gastrointestinal tract (GIT). 

The drug release rate in the gastrointestinal tract could 

be regulated by controlling the dissolution rate of the 
tablet [17]. 

 

Types of coating: 

The types of tablet coating used to go to increase 

specific functionality that ranges from hide bitter taste 

of the tablets, creating a smooth covering to promote 

easy swallowing, protect the pill from damage or 

external forces, create a branded pill for marketing 

motive as well as increase the shelf life of the tablets 

[18-22].  

1. Sugar Coated Tablets  

Have you ever administer on a tablet and had an 
eruption of bitter regret in your mouth? This type of 

covering offers a sweet coat mainly made from 

polysaccharides and sucrose to obscure the bitter taste 

of the tablet. The sugar coating also offers a sweet 

aroma mostly on foul smelling pills like fish 

supplements. The sugar syrup is coated on the tablet 

and water is left to vaporize from the syrup leaving a 

sugar coating. The coating results in a highly flavored 

and shiny tablet [18]. Sugar coating tablets is 

especially used for kids. 

2. Film Coated Tablets  
This is the most frequently used coating in the 

pharmaceutical industry today. The coating is used for 

elegance purposes and to improve the taste of the pill. 

Tablets especially those from herbal extracts are not 

graphic pleasing, therefore a coating is necessary for 

beautifying the tablet using dissimilar colors. In other 

cases, not all tablets need a coat, just a film to maintain 

its original color. Spraying is used to made an even 

film around a tablet [19,20]. This type of tablet is 

creates a stable and strong tablet, and tablet branding 

colors and identifiable coatings.  

3. Gelatin Coated Tablets  
Gelatin is a type of protein that is derived from limited 

hydrolysis of collagen. It is found from animal parts 

and contains amino acids that are the 'building blocks' 

of proteins. Gelatin is used to create the gel cap, a 

capsule-shaped tablet as the outer coat. Gelatin coated 

tablets are creates a rich protein-based coating [21]. 

4. Enteric Coated Tablets  

This coating supply a stomach acid resistant coat for 

the tablets that have an ingredient that is sensitive to 

acid. If a tablet is to be absorbed in the small intestines, 

therefore there is need for the tablet to withstand 
stomach acid and reach the targeted area where it is 

absorbed slowly where there is no acidity.  

This type of tablet should not be crushed or chewed to 

prevent the risk of damage due to a reaction with 

stomach acid [18,21]. This type of tablets is delivering 

the tablet to intestines without damaging effects to the 

drug or consumer.  

5. Compression Coating Tablets  

It involves compression of granular particles around 
assign tablet using special equipment through a dry 

process. It is less common than the rest and consists of 

the outer covering and an internal core. The delayed 

release of tablet especially those for intestines [22,23]. 

 

Equipment’s used for tablet coating: 
Equipment was normally used to coat the tablet outer 

layer with a thin film that acts as a coating material. 

The general motive of the film was to prevent the 

tablet from physical or chemical harm and mask the 

unpleasant odor, smell, and taste. The coating also 

shields the tablet from the harsh gastric environment 
and encourages sustained drug release. The coating 

also enhances the aspect of the tablet [24]. 

 

Equipment used for coating purposes was established 

on simple principles: the coating is applied on the 

tablets in a solution form while the rotator is moving 

vertically or horizontally. During rotation, a stream of 

hot air is also introduced, which promotes the 

evaporation of the solvent. Continued movement of 

the beds causes an even distribution of the coating 

material over the tablets and even drying [16]. 

 

Types of coating Equipment: 

 Standard Coating Pan 

 Perforated Coating Pan 

 Fluidized Bed Coater / Air Suspension 

System 

  

Standard Coating Pan: 

Standard coating pan gadget comprises a round steel 

pan set up on a stand especially in angular position. 

The pan is 10-60 inches in diameter and is rotated by 
a horizontal axis by a motor. Hot air is sent to the pan 

and the surface of the tablet bed. And is exhausted 

through ducts position through the front of the pan. 

Coating solutions are transport to the drug by spraying 

or spraying the rotating tablet on the bed. By ladling 

or spraying the coating solution is applied to the tablet 

bed. Use of an atomizing system to spray the liquid 

coating material onto the tablets produces a faster 

more even dispensation of the solution or suspension. 

Spraying can significantly reduce the drying time 

between solution application in sugar-coating 

procedures and allows for continuous application of 
the solution in film coating [24,25]. 

https://www.nupharmamachine.com/coating-pan-machine/
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Figure 1: Standard coating pan 

 

 

Perforated Coating system: 

Perforated Coating system is used in two cases totally penetrate or partially perforated drum, which rotates in an 

enclosed housing on its horizontal axis. The drying of coating material by perforated coating system is better as 

compared to other conventional methods. This system makes a huge compensation in time [26]. 

Examples of perforated coating pans include: 

1. Accela-cota & Hi-coater systems 

2. Driacoater 

3. Glatt coater 

 

 

Figure 2: Perforated Coating system 

 

Fluidized Bed Coater / Air Suspension System: 

Fluidized Bed Coater is a highly methodical drying system. Fluidization of the tablet mass is attained in a columnar 

chamber by the upward flow of the drying air. The air flow is controlled to draw more air in the middle of the column, 

which causes the tablet to rise in the center. In some units a small column is used to control the motions of the tablet 

inside the main column. Coating solutions are applied constantly to the bottom of the chamber with a spray nozzle 

located above the chamber of the bed [25-27]. 

 

 

https://www.nupharmamachine.com/coating-pan-machine/
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Figure 3: Fluidized Bed Coater or Granulator 

 

Tablet Coating Evaluation: 

Before a tablet is released out into the market it has to 

pass a some quality checks, which is compulsory. 

Evaluation of tablet includes the assessment of tablets 

chemical, physical, and biological properties. To 

studies them the following tests are formulated [28]. 

 Appearance, 

 Size and Shape, 

 Organoleptic properties, 

 Uniformity of thickness, 

 Hardness, 

 Friability, 

 Drug Content Uniformity, 

 Weight Variation Test, 

 Wetting time, 

 Water Absorption Ratio, 

 In vitro Dispersion Time, 

 In vitro Disintegration Test, 

 In vitro Dissolution Studies, 

 Two set of apparatus. 

 

Tablet Modified drug release technology: 

There are many different methods used to obtain a 

sustained release. 

 

Diffusion systems: 

Diffusion systems' rate liberates is dependent on the 

rate at which the drug dissolves through a barrier 

which is usually a types of polymers. Diffusion 

systems can be broken into two subcategories, 

reservoir devices and matrix devices [29].  

 Reservoir devices coat the drug with 
polymers and in order for the reservoir 

devices to have sustained-release results, the 

polymer must not dissolve and let the drug be 

released through diffusion [29]. The rate of 

reservoir devices can be changed by 

changing the polymer and is feasible be made 

to have zero-order release; however, drugs 

with higher molecular weight have difficulty 

diffusing through the membrane [30,31].  

 Matrix devices forms a matrix (drug(s) mixed 

with a gelling agent)[9] where the drug is 

dissolved/dispersed [32]. The drug is usually 

distribute within a polymer and then released 

by go through diffusion. However, to make 

the drug SR in this device, the rate of 

dissolution of the drug within the matrix 

needs to be higher than the rate at which it is 
released. The matrix device cannot achieve a 

zero-order release but higher molecular 

weight molecules can be used [33]. The 

diffusion matrix device also tends to be easier 

to manufacture and protect from changing in 

the gastrointestinal tract, but factors such as 

food can affect the release rate [33].  

 

Dissolution systems: 

Dissolution systems must have the system dissolved 

steadily in order for the drug to have sustained release 
possessions which can be achieved by using suitable 

salts and/or derivatives as well as coating the drug with 

a dissolving material [29]. It is used for drug 

amalgams with high solubility in water [6]. When the 

drug is protecting with some slow dissolving coat, it 

will in the end release the drug. Instead of diffusion, 

the drug release depends on the solubility and 

thickness of the coating. Because of this mechanism, 

the dissolution will be the rate limiting factor for drug 

release. Dissolution systems can be broken down to 

subcategories called reservoir devices and matrix 

devices [32].  
The waterproof device coats the drug with a suitable 

material which will dissolve slowly. It can also be used 

to administer beads as a group with varied thickness, 

making the drug release in multiple times creating a 

SR [29,32].  

https://en.wikipedia.org/wiki/Modified-release_dosage#cite_note-9
https://en.wikipedia.org/wiki/Modified-release_dosage#cite_note-overview-6
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The matrix device has the drug in a matrix and the 

matrix is dissolved rather of a coating. It can come 

either as drug-impregnated spheres or drug-

impregnated tablets [32].  

 

Osmotic systems: 

Osmotic controlled-release oral delivery systems 

(OROS) have the form of a rigid tablet with a semi-

penetrable outer membrane and one or more 

small laser drilled holes in it. As the tablet passes 

through the body, water is absorbed through the semi-

permeable membrane via osmosis, and the 

resulting osmotic pressure is used to push the 

active drug through the opening(s) in the tablet. OROS 

is a branded name owned by ALZA Corporation, 

which pioneered the use of osmotic pumps for oral 

drug delivery [33-35].  
 

Osmotic release systems have a number of major 

advantages over other controlled-release mechanisms. 

They are significantly less pretentious by factors such 

as food intake, pH, GI motility, and differing intestinal 

environments. Using an osmotic pump to take drugs 

has additional intrinsic advantages regarding control 

over drug delivery rates. This allows for much more 

precise drug delivery over an extended period of time, 

which results in much more 

predictable pharmacokinetics. However, osmotic 
release systems are relatively complicated, somewhat 

difficult to manufacture, and may cause irritation or 

even blockage of the GI tract due to prolonged release 

of irritating drugs from the non-deformable tablet [33-

38]. 

 

Ion-exchange resin: 

In the ion-exchange method, the resins are cross-

linked water-insoluble polymers that contain ionisable 

functional groups that form a repeating pattern of 

polymers, creating a polymer chain [29]. The drug is 

attached to the resin and is released when an 
appropriate interchanges of ions and ion exchange 

groups occur. The area and length of the drug release 

and number of cross-link polymers dictate the rate at 

which the drug is released, determining the SR effect 

[32].  

1. Floating systems: 

A floating system is a system where it floats on gastric 

fluids due to lower density. The density of the gastric 

fluids is about 1 g/mL; thus, the tablet administered 

must have a smaller density. The buoyancy will allow 

the system to float to the top of the stomach and release 
at a slower rate without worry of excreting it. This 

system requires that there are enough gastric fluids 

present as well as food [29]. Many types of forms of 

drugs use this method such as capsules, powders, and 

tablets [39]. 

2. Bio-adhesive systems: 

Bio-adhesive systems generally are meant to stick to 

mucus and can be approving for mouth based 
interactions due to high mucus levels in the general 

area but not as simple for other areas. Magnetic 

materials can be added to the drug so another magnet 

can hold it from outside the body to assist in holding 

the system in place. However, there is low patient 

compliance with this system [29].  

3. Matrix systems: 

The matrix system is the combination of materials 

with the drug, which will cause the drug to slow down. 

However, this system has several subtypes: 

hydrophobic matrices, hydrophilic matrices, lipid 

matrices, mineral matrices, and biodegradable 
matrices [29].  

4. Stimuli inducing release: 

Examples of stimuli that may be used to bring about 

release include enzymes, pH, light, magnetic fields, 

ultrasonics, temperature, osmosis, cellular traction 

forces, and electronic control of MEMS and NEMS 

[40,41]. 

 

Spherical hydrogels, in micro-size with 3-dimensional 

cross-linked polymer, can be used as drug carrier to 

regulate the release of the drug. These hydrogels also 
known as microgels. They may possess a negative 

charge as example DC-beads. By ion-exchange 

mechanism, a large amount of oppositely charged 

amphiphilic drugs can be loaded inside these 

microgels. Then, the release of these drugs can be 

controlled by a specific triggering factor like pH, ionic 

strength or temperature [42].  

 

CONCLUSION: 

Coating the solid dosage form, such as tablets, is think 

about common, but it is a censorious process that 

supplies different features to tablets. It increases the 
value of solid dosage form, administered orally, and 

thus meets various clinical essential. As tablet coating 

is a process driven by technology, it relies on 

advancements in coating techniques uses, equipment 

used for the coating process, examination of coated 

tablets, and coated material used. Polymers play a vital 

role in coating technology; sometimes, they are used 

for changing the delivery of dosage forms, taste 

masking, and film forming agent. The biological 

properties exhibited for “jarillas” extracts would 

justify the use of extracts or bioactive compounds 
obtained from these species for the enlargements of 

phytomedicines and/or phytocosmetics and/or food 

products. 

 

https://en.wikipedia.org/wiki/Tablet_(pharmacy)
https://en.wikipedia.org/wiki/Laser_drilling
https://en.wikipedia.org/wiki/Route_of_administration#Gastrointestinal/enteral
https://en.wikipedia.org/wiki/Route_of_administration#Gastrointestinal/enteral
https://en.wikipedia.org/wiki/Semipermeable_membrane
https://en.wikipedia.org/wiki/Semipermeable_membrane
https://en.wikipedia.org/wiki/Osmosis
https://en.wikipedia.org/wiki/Osmotic_pressure
https://en.wikipedia.org/wiki/Drug
https://en.wikipedia.org/wiki/ALZA_Corporation
https://en.wikipedia.org/wiki/PH
https://en.wikipedia.org/wiki/Gastrointestinal_physiology#Motility
https://en.wikipedia.org/wiki/Pharmacokinetics
https://en.wikipedia.org/wiki/Buoyancy
https://en.wikipedia.org/wiki/Bioadhesive
https://en.wikipedia.org/wiki/MEMS
https://en.wikipedia.org/wiki/Nanoelectromechanical_systems
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