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Abstract: 

Pharmaceutical film coating is considered an important part of solid production dosage forms, because it gives 

the products excellent organoleptic properties. in In addition, it can improve the physical and chemical stability 

of dosage forms and modify dosage forms Drug release characteristics. Several troubleshooting issues such as 

twinning stains, cracks, etc. may appear during or after the shelf life of the film coated dosage forms. These 

troubleshooting issues can be caused by basic tablet errors, formulation errors in the coating and/or defects in the 

coating process. These problems must be overcome to avoid unnecessary production problems. Film coating and 

other parts of pharmaceutical technology are in constant innovation. Innovation can be at various levels including 

pharmaceutical excipients, processes, software, guidelines and equipment In fact, the growing interest in process 

analysis technology is particularly noteworthy, design quality, continuous surface treatment and inclusion of new 

usable products coating compositions. In this review, we tried to explore and discuss the status of pharmaceutical 

film coating, the challenges associated with its production process and the latest. technological developments in 

this important production process.  
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1.INTRODUCTION 

 The Oral solid dosage forms are regarded as the convenient dosage forms available in the market. Their 

manufacturing was first used more over a thousand years ago. These Dosage forms  offer a number of benefits, 

including their simple and convenient manufacturing process and good patient compliance. With the introduction 

of methods like tablet coating, double compression, and osmotic systems to ensure controlled and targeted release, 

tablets—the most important member of this class have been enhanced during the last few decades.  coating 

of  tablets can be done by various methods.The most popular methods are   sugar coating ,film 

coating,compression coating and microencapsulation. 

The most common and flexible approach is film coating (FC). In the food and pharmaceutical sectors, coating 

oral solid DFs with FC is a contemporary and frequently used method. The spraying of thin, homogeneous 

polymer-based formulations onto the surface of solid DFs, such as tablets, capsules, pellets, or granules, 

constitutes the FC process. It may be divided into two distinct categories: nonfunctional FC, which is used to alter 

tablet characteristics such as appearance, flavour, and swallowability as well as to protect tablets from 

environmental hazards such humidity, oxidation, and light impacts. In addition to the advantages of the non-

functional coating outlined above, functional FC can be employed to alter or delay medication release.[1-4] 

http://www.ijrti.org/


                      © 2023 IJNRD | Volume 8, Issue 8 August 2023 | ISSN: 2456-4184 | IJNRD.ORG  

IJNRD2308189 International Journal of Novel Research and Development (www.ijnrd.org)  
 

b786 

2.IMPORTANCEOF FILM COATING: 

 to provide protection from external factors such as air, moisture, temperature, and sunlight.   

 as a swallowing aid.   

 to cover the flavor and smell.   

 to prolong the shelf life.   

 to improve the brand's reputation.  

 to make formulation easier.   

 To the dose form's strength.  

 to safeguard the GIT environment for drugs.   

 to regulate medication release.[5] 

MATERIALS USED:  Materials used in film coating are 

1. Film formers  

2. Solvents 

3. Plasticizers 

4. Colourants 

5.Opaquant-extender 

 

3.TYPES OF FILM COATING: 

There are two types of film coating based on its intended use. 

3.1 NON FUNCTIONAL FILM COATING: 

FC affects the final appearance and organoleptic characteristics of the manufactured tablets, which are regarded 

as vital parts of the brand image, it helps to improve patient compliance together with tablet shape and size 

.Furthermore, FC is crucial in aiding senior patients with dysphagia because a film coat on the DF can make it 

easier for them to swallow. Reports from US FDA showed that FC helps in facilitating the tablet mobility in 

comparision to the non film coating.[6-8] 

http://www.ijrti.org/
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Figure 1: Different FC techniques and processes 

(A) Conventional FC pan. 

(B) Fluid bed FC. 

 (C) Phases of FC. 

(D) Phases of microencapsulation. 

3.2 FUNCTIONAL FILM COATING: 

Functional FC is mostly utilized to give the items that are manufactured a new added value. These parameters 

may serve one or more purposes, such as enhancing the product's stability and altering its release schedule to 

create drug-targeting products. 

4. TYPES OF MATERIALS USED IN FILM COATING: 

FUNCTION MATERIAL NAME 
Functional Film Forming Polymer Cellulose Acetate Phthalate Hydroxy Propyl 

Methyl Cellulose Phthalate Cellulose Acetate 

Trimellate Ethyl Cellulose Methacrylic Acid 

Copolymer Shellac. 

Non-Functional Film Forming Polymer Non-Functional Film Forming Polymer 

Hydroxy Propyl Methyl Cellulose Hydroxy 

Propyl Cellulose Polyvinyl Pyrrolidone 

Polyvinyl Alcohol High Molecular Weight 

Polyethylene Glycol. 

Solvent or Vehicle Water, Ethanol, Methylene Chloride 

Plasticizers Propylene Glycol, Polyethylene 

Glycols, Diethyl Phthalate, Fractionated 

Coconut Oil, Castor Oil. 

Colourants  Water-soluble Dyes (FD&C Yellow 5) Water-

insoluble (FD & C Yellow 5 Lake) Inorganic 

Pigments (Iron Oxide Titanium Dioxide) 

Natural Colourants (Beta Carotene) 

                                                 Table 1:  Sources of Materials used in film coating 

http://www.ijrti.org/
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5. TABLET FILM COATING PROCESS: 

The tablets coating process consisting of the following steps:  

  Dispensing/loading (accurate dosing of all raw materials)  

 Warming  

 Spraying (applicating and rolling at the same time) 

 Drying  

 Unloading and cooling  

It's vital to address the following: 

• Process Air supplied during coating for the pan's volume. 

• Keep the temperature between 30 and 70 °C. 

• Keep the dew point between 10 and 20 °C. 

• A pan and spray system that is easy to clean and sanitize 

• Since May coating formulations are dispersion or suspension, the fluid channel in the sprayed system should 

have the least amount of dead spaces possible. 

• Atomization and fun air in spray systems may be easily regulated, ideally from the pan's exterior. 

• Inlet and exhaust treatment in accordance with GMP and environmental laws. 

 

FIG 2: Simplified illustration of a coating pan 

5.1 Coating Parameters 

Using the proper sensors, process and equipment conditions should be monitored and controlled: 

1.Pan rotation  

2. Temperature of the inlet air  

3. The dew point in inlet air 

 4. Inlet air flow rate 

 5. Spray system atomization and fun air flow rate 

 6. Coating liquid spray rate 

 7. Exhaust air temperature 

http://www.ijrti.org/
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 8. Product temperature.[12-14] 

PROCESS OF FILM COATING: 

In film coating, the coating compound is sprayed onto the surface a set of tablets on a rotating moving platform 

and heated air is to evaporate the solvent, from an industrial point of view film solvent is applied by spraying the 

polymer dissolved in an aqueous solution and divided into small drops delivered to the preheated surface 

decreases and the solvent can then penetrate into the core surface dissolution and physical mixing during film 

formation the surface solvent evaporates, the polymer particle solid pushes the surface of the solid solvent 

evaporates and the particle comes together under the action of cohesive force there is usually heat between the 

polymer surface and the solid is added to the coat to facilitate the solvent evaporate and form a filmThe solvent 

is evaporated Combining into a continuous film.[28-30] 

Mechanisms of film formation: 

By this, the film is formed from the polymer solution there are several steps in applying the polymer solution 

cohesive forces form a bond with the tablet surface between the polymer molecules of the coating layer. To get 

high cohesion, cohesive force of polymer molecules must have a relatively high and continuous membrane surface 

the material must mix together. Adjacent polymer fusion the formation of molecular layers or surfaces occurs by 

diffusion. As most of the water evaporates, the viscosity changes the solution grows and leaves the polymer chain 

close close to each other and save compared to the previous one polymer layer if uniform attraction is sufficient 

between molecules and sufficient diffusion and fusing more completely with evaporation of water, individual 

polymer chains line up to form a single film.[26-27] 

6. PHARMACEUTICAL APPLICATIONS OF FC: 

6.1 MODIFIED DRUG RELEASE: 

In many cases, modified drug release is useful to improve drug and patient efficacy or extension of the duration 

of the activity . Therefore, the film coating of the tablet with different polymers are actively sought to achieve 

modified drug release by controlling rates and/or sites of release of drugs.[31] 

6.1.1 DELAYED DRUG RELEASE: 

The main advantage of the enteric coating is to increase the stability of the drug in harsh gastric environments 

and/or reducing unwanted stomach irritation caused by medications. To prevent premature release of the drug in 

the stomach and ensure drug release mainly in the small intestine, pH-dependent polymers soluble or water-

insoluble polymers are applied to the enteric coating. These polymers can be used alone, in combination or 

sequentially to provide delayed release of the drug. Proton pump inhibitors including rabeprazole, pantoprazole, 

omeprazole, esomeprazole and lansoprazole are acid labile and requires an enteric coating to increase drug 

stability in the stomach. Covered with an enteric coating Esomeprazole tablets are developed using different 

polymers such as Eudragit® L-30 D-55, hydroxypropyl methylcellulose phthalate, cellulose acetate phthalate 

an9d Acryl-EZE® . Similarly, Gobinath et al. developed enteric-coated tablets of pantoprazole (which also irritate 

stomach lining that causes nausea and vomiting) with cellulose acetate phthalate (CAP) and Eudragit® L100.[32-

34] 

6.1.2 SUSTAINED DRUG RELEASE: 

The rate of drug release can be controlled by the physicochemical properties and the amount of polymers is used 

as a surface coating. It is also controlled by changing the thickness, tortuosity and permeability of the coating 

layer. Sustained release coatings are generally water insoluble and pH independent and examples include ethyl 

cellulose, polyvinyl acetate and polymethacrylate copolymers. These polymers have good film-forming properties 

and mechanical strength, which makes them suitable for durable release coatings. Combined use attempts were 

also made to optimize the use of hydrophobic and hydrophilic polymers.[35-37] 

http://www.ijrti.org/
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6.2 IMPROVED DRUG STABILITY: 

An example is a film coating method used to improve the stability of drugs or pharmaceutical products as follows. 

Tablets containing medicines that increase photosensitivity (eg sorivudine, nifedipine, sulfisomidine and 

molsidomine) is coated for light stabilization. The stability of the light largely depends the thickness of the 

coatings and it can also be affected by the content of the indicator. Film coating of the tablet core has also been 

tested to improve the product stability of moisture-sensitive drugs using various waterproof coatings including 

polyvinyl alcohol (PVA), Eudragit® EPO, hydroxypropyl methylcellulose (HPMC), hydroxyethyl cellulose 

(HEC) and polyvinyl alcohol polyethylene glycol (PVA-PEG copolymer). Performance of the humidity 

membrane coating depends on the type of polymers used and the coating conditions. Combined use of different 

coatings polymers in various ratios are also promising for improving moisture-sensitive stability.[42-44] 

6.3 TASTE MASKING: 

Film Coating is the most effective and widely used method of taste masking and is particularly so suitable for 

microencapsulation of small particles to form taste-masked multi-unit dosage forms. Many different polymers are 

available for taste masking, including natural or synthetic polymers to prevent the rapid release of the bitter 

medicine in the oral cavity and its contact with the taste receptors of the tongue. In addition, water-soluble 

polymers including starch derivatives, cellulose ethers, and hydrophilic block copolymers, water-insoluble 

polymers and gel-form polymers can also be used for coating taste. These polymers are preferably used alone or 

in combination with different polymers combination with water-soluble and insoluble polymers in different 

proportions. Nishiyama et al. masked the bitter taste of lafutidine using a combination of film-coated 

orodispersible tablets of water-insoluble and water-soluble polymers (ethyl cellulose and hypromellose). The 

Polymer ratio in taste masking layer affected drug release delay time, drug release rate, tensile strength and water 

membrane permeability.[43] 

6.4 ACTIVE FILM COATING: 

Active film coating is the coating of a solid dosage unit (tablet or pellet) with a solution or suspension containing 

APIs as a coating solution. This coating technology meets the needs of the composition such as rapid drug release 

or improved product stability, and is particularly useful in development fixed-dose combination (FDC) products 

to control the rate of drug release or physically prevent interactions between APIs. Water-soluble drugs can 

dissolve in an aqueous coating solution or suspension which can then be sprayed over the tablet core. Therefore, 

the development of an active coating process is easier for water-soluble drugs than for water-insoluble drugs. 

With water-insoluble drugs, particle size must be good enough to prevent clogging of spray guns. In addition, 

suspension of the drug must remain Homogeneous during the coating process to achieve satisfactory content 

uniformity. 

The API is mixed directly with the film forming agent in the active film coating and there are no restrictions on 

the choice of film-forming agent, including polyacrylates, polyvinyl alcohol, hypromellose and hydroxypropyl 

cellulose.Since the APIs are located directly in the cover film, Compatibility of film forming agents and APIs 

must be ensured Functional if necessary, a release layer (eg an enteric layer or a hydrophobic layer) can be inserted 

between the tablet core and the layer of active coating.[44-45] 

CONCLUSION: 

FC is commonly used in the pharmaceutical, medical device and food industries. in medicine, especially in word-

fixed DFs, FC is used to treat some universal problems such as bad taste, dysphagia, and brand image with broken 

FC. stability Water-sensitive API can usually be improved by choosing a suitable film coating with reduced 

moisture permeability, while light-sensitive drugs can be protected. choice of film coating with opacity-increasing 

agents. A functional membrane can be achieved with pH-sensitive membrane coatings, which are often used to 

slow or modify drug release to improve patient outcomes. At the same time, the high pH variability observed in 

certain patient groups can be exacerbated by the simultaneous use of certain drugs, e.g., PPIs, which raise gastric 

http://www.ijrti.org/
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pH above 4.0, potentially compromising the clinical effectiveness and safety of these functional film coatings. 

This can be solved by changing the permeability of these film coatings using additives such as alkalizing agents, 

highly degrading or even microbial sensitive fillers. In addition, recent advances that could improve FC 

technology were discussed. 
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