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ABSTRACT 

Fast-dissolving drug-delivery systems were first developed in the late 

1970s as an alternative to tablets, capsules, and syrups for pediatric and 

geriatric patients who experience difficulties swallowing traditional oral 

solid dosage forms. The oral thin-film technology is still in the beginning 

stages and has bright future ahead because it fulfill all the need of 

patients. Eventually, film formulations having drug/s will be 

commercially launched using the oral film technology. Fast-dissolving 
oral thin film is a solid dosage form, which disintegrate or dissolve within 

1 min when placed in the mouth without drinking of water or chewing. 

Oral film includes various ingredients for its formulation which includes 

polymers, active pharmaceutical ingredient, film stabilizing agents, 

sweeteners, flavors, colors, saliva stimulating agents, preservatives, 

surfactants etc. but the first and far most a very essential ingredient which 

helps in film formation is a Polymer. Fast dissolving Film is prepared 

using hydrophilic polymers that rapidly dissolves on the tongue or buccal 

cavity, delivering the drug to the systemic circulation via dissolution 

when contact with liquid is made. Water-soluble polymers are used as 

film formers for fast dissolving films. The water-soluble polymers 

achieve rapid disintegration, good mouth feel and mechanical properties 
to the films. Fast-dissolving oral thin film offer fast, accurate dosing in a 

safe, efficacious format that is convenient and portable, without the need 

for water or measuring devices. 
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INTRODUCTION 

Mouth dissolving films, a new drug delivery system for the oral delivery of the drugs, was 

developed based on the technology of the transdermal patch. The delivery system consists of 

a very thin oral strip, which is simply placed on the patient’s tongue or any oral mucosal 

tissue, instantly wet by saliva the film rapidly hydrates and adheres onto the site of 

application. It then rapidly disintegrates and dissolves to release the medication for 

oromucosal absorption or with formula modifications, will maintain the quick-dissolving 

aspects allow for gastrointestinal absorption to be achieved when swallowed. Despite of so 

much of advancements in various delivery system developed for administration of various 

drugs through different routes such as oral, parental, transdermal and nasal etc., the oral route 

is considered as the preferred route of administration which includes painless, ease of 

administration, patient friendly and so on. Several new technologies had been developed for 

oral delivery is being available to address to improve the patient compliance. Fast dissolving 

drug delivery system (FDDS) is gaining popularity in pharmaceutical companies as they are 

new drug delivery technique in order to provide the patient with medicine without obstacles 

in swallowing. FDDS include tablets and films. Fast dissolving tablets are designed in such a 

way that they disintegrate and then swallowed without the need of water as compared to other 

conventional dosage form. 
8
 

Ideal Characteristics of Fast Dissolving Drug Delivery System
12 

 It should have an acceptable taste. 

 It should give a pleasing mouth feel. 

 It should be less friable and have good mechanical strength to withstand the post 

 Manufacturing handling. 

 It should be stable in environmental conditions. 

 Subsequent to oral administration, it should leave least or no residue in mouth. 

 It should quickly dissolve to release drug 

 Instantaneously in mouth. 

 It should be compatible with the other ingredients. 

Special features of mouth dissolving films5 

• Thin elegant film 

• Available in various size and shapes 

• Un-obstructive 
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• Excellent Muco-adhesion 

• Fast disintegration 

Advantages of oral dissolving film (ODF) over fast dissolving tablet (FDT)
 29, 35 

 Accessibility of larger surface area that leads to quickly disintegrate and dissolution in the 

oral cavity within seconds. 

 ODF is flexible so they are not as fragile and need not any kind of special package for 

 Protection during transportation and storage as compared to FDT. 

 No need of water has led to better satisfactoriness amongst the dysphasic patients. 

 No fear of chocking as compared to FDT. 

 The large surface area available in the film dosage form allows rapid wettive by saliva 

then quickly disintegrates and dissolve and absorbed directly and can enter the systemic 

circulation without undergoing first-pass hepatic metabolism and on increase the 

bioavailability 

 The dosage form can be consumed at any place and any time as per convenience of the 

 The first pass effect can be avoided, so a reduction in the dose which can lead to 

reduction in side effects associated with the molecule 

 Patients suffering from dysphagia, repeated emesis, hypertension, heart attack, asthma, 

 Motion sickness, paralysis and mental disorders prefer this dosage form as they are not 

capable to swallow large quantities of water. 

Disadvantages
29 

 The disadvantage of OTF is that high dose cannot be incorporated into the strip. Hence 

researchers have proven that the concentration level of active can be improved up to 50 

percent; per dose weight. Novartis Consumer Health's Gas-X® thin strip has aloading of 

62.5 mg of simethicone per strip 7 

 Expensive packaging of oral film 
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Table 1: Classification of oral thin films 

Type /property Flash release wafer Muco-adhesive 

wafer(melt-away) 

Muco-adhesive sustained 

release wafer 

Area (cm
2
) 2-8 2-7 2-4 

Thickness(µm) 20-70 50-100 50-500 

Structure Film: single layer single or multilayer 

system 

Multilayer system 

Excipients Hydrophilic polymers Hydrophilic or 

suspension 

Low/non-soluble polymers 

Drug phase Solid, solution, 

suspension 

Solid,solution or 

suspension 

Suspension or solid,solution 

Application Tounge (upper palate) Gingival or buccal 

region 

Gingival or other region in oral 

cavity 

Dissolution Maximum 60 seconds Disintegration in a few 

minutes, forming gel 

Maximum 8-10 hr 

Formulation Aspects for Fast Dissolving Films 
28 

1) Drug Category 

2) Film Forming Polymers 

3) Plasticizers 

4) Sweetening Agents 

5) Saliva Stimulating Agents 

6) Cooling Agent 

7) Flavoring Agent 

8) Coloring Agent 

9) Surfactants 

10) Stabilizing and thickening agents 

1.Drug Category: 
12, 13 

This technology has the potential for delivery of variety of APIs. However since the size of 

the dosage form haslimitation, high dose drugs are difficult to be incorporated in films. 

Several classes of drugs can be formulated as fast dissolving films including antiulcer, anti-

asthmatics, antitussives, expectorants, anti-histaminic, NSAID’S etc. 

2. Film Forming Polymers
18

:  

Water-soluble polymers are used as film formers as they provide rapid disintegration, good 

mouth-feel, and mechanical strength to the films. The robustness of the strip depends on the 

type of polymer and its amount in the formulations. Water-soluble polymers film, adheres to 

the buccal mucosa and rapidly delivers medication into the systemic circulation. A variety of 

polymers are available for preparation of films of which pullulan, gelatin and hypromellose 

are most commonly used. At least 45%w/w of polymer should generally be present based on 
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the total weight of dry film. Examples of water-soluble polymers include: Pullulan, Gelatin, 

guar gum, Xanthium gum, Hydroxyl propyl methyl cellulose, Modified starches, Hydroxyl 

ethyl cellulose etc. 

3. Plasticizers
35

:  

Plasticizer is a vital ingredient of the oral films. The selection of plasticizer depends upon its 

compatibility with the polymer and also the type of solvent employed in the casting of film. It 

helps to improve the flexibility of the film and reduces the brittleness of the film. Plasticizer 

significantly improves the strip properties by reducing the glass transition temperature of the 

polymer. Typically the plasticizers are used in the concentration of 1 20%w/w of dry 

polymerweight. Examples include: Glycerol, Propylene glycol, Low molecular weight 

polyethyleneglycols, Citrate derivatives like triacetin, acetyl citrate, and Phthalate derivatives 

like dimethyl, diethyl, dibutyl derivatives and Castor oil etc. 

4. Sweetening agents
27

:  

Sweeteners have become the important part of the food products as well as pharmaceutical 

products intended to be disintegrated or dissolved in the oral cavity. The sweet taste in 

formulation is more important in case of pediatric population. Natural sweeteners as well as 

artificial sweeteners are used to improve the palatability of the mouth dissolving 

formulations. Suitable sweeteners include: 

(a) Water soluble natural sweetener: xylose, ribose, glucose, sucrose, maltose, steviosideetc. 

(b) Water soluble artificial sweetener: sodium or calcium saccharin salts, cyclamate salts,  

acesulfame-k etc. 

(c) Dipeptide based sweetener: aspartame 

5. Saliva stimulating agent
31

: The purpose of using saliva stimulating agents is to increase 

the rate of production of saliva that would aid in the faster dissolution of the film 

formulations. Generally acids which are used in the preparation of food can be utilized as 

salivary stimulants. Citric acid, malic acid, lactic acid, ascorbic acid and tartaric acid are the 

few examples of salivary stimulants, citric acid being the most preferred amongst them. 

6. Cooling agents
34

: Cooling agents like monomethyl succinate can be added to improve the 

flavor strength and to enhance the mouth-feel effect of the product. Other cooling agents like 

WS3, WS23 and Utracoll II canalso be used in conjunction with flavors. 

7. Flavoring agents
34

: Perception for the flavor changes from individual to individual 

depending on the ethnicity and liking. It was observed that age plays a significant role in the 
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taste fondness. Flavoring agents can be selected from synthetic flavor oils, oleo resins, extract 

derived from various parts of the plantslike leaves, fruits and flowers. Peppermint oil,  

cinnamon oil, oil of nutmeg are examples of flavor oils while vanilla, cocoa, coffee, 

chocolate and citrus are fruity flavors. Apple, raspberry, cherry, pineapple are few examples 

of fruit essence type. The amount of flavor needed to mask the taste depends on the flavor 

type and its strength. 

8. Coloring agents
34

: Pigments such as titanium dioxide or FD&C approved coloring agents 

are incorporated (not exceeding concentration levels of 1%w/w) in OS when some of the 

formulation ingredients or drugsare present in insoluble or suspension form. 

9. Surfactants
35

: Surfactants are used as solubilizing or wetting or dispersing agents so that 

the film gets dissolved within seconds and release active agent immediately. Surfactants also 

improve the solubility of poorly soluble drugs in fast dissolving buccal films. Some of the 

commonly used are polaxamer 407, sodiumlauryl sulfate, benzalkonium chloride, 

benzthonium chloride, tweens and spans etc. 

10. Stabilizing and thickening agents
26

:  

The stabilizing and thickening agents are employed to improve the viscosity and consistency 

of dispersion or solution of the strip preparation solution or suspension before casting. 

Natural gums like xanthan gum, locust bean gum, carragenan and cellulosic derivatives can 

be used in the concentration up to 5%w/w as thickening agents and stabilizing agents. 

Methods of Manufacturing Fast Dissolving Films 
34 

Following are the methods of manufacturing for fast dissolving films. One or combinationof 

the following process can be used to manufacture the fast dissolving films – 

i. Solvent casting method 

ii. Semisolid casting method 

iii. Hot melt extrusion 

iv. Solid dispersion extrusion 

v. Rolling method 

Generally the solvent casting method is employed for manufacture of strips. 

1) Solvent Casting Technique 

Fast dissolving films are preferably formulated using the solvent casting method, whereby the 

water soluble ingredients are dissolved to form a clear viscous solution and the drug along 

with other excipients is dissolved in suitable solvent then both the solutions are mixed and 
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finally casted in to the Petri plate and dried, which is then cut into pieces of the desired size. 

The properties of the API play a critical role in the selection of a suitable solvent. Water-

soluble hydrocolloids used to prepare RDFs include: hydroxyl propyl methyl cellulose 

(HPMC), hydroxyl propyl cellulose (HPC), pullulan, sodium alginate, pectin, carboxy methyl 

cellulose (CMC), polyvinyl alcohol (PVA). Solvents used for the preparation of solution or 

suspension should ideally be selected from ICH Class 3 solvent list. Specific types of 

equipment such as rollers are required for pouring the solution on an inert base. The clearance 

between the roller and the substrate determines the required thickness of the film. The final 

step, drying the film, removes the solvent and helps to obtain the finished product. Usually, 

glass, plastic, or Teflon plates are used as an inert base for film casting. When the 

manufacturing technology is transferred from laboratory scale to production scale, several 

problems can be encountered. These problems can include the casting of the film, obtaining 

uniform thickness of the film,and proper drying of the sample. The selection of the proper 

type of dryer is needed in the final step of drying.Once the films are dried, cutting, stripping, 

and packaging is done. Suitable size and shapes of films can be cut. The commonly available 

sizes of films are 3 x 2 cm2 and 2 x 2 cm2 

Advantages: 

 Better uniformity of thickness and better clarity than extrusion. 

 Film has fine gloss and freedom from defects such as die lines. 

 Film has more flexibility and better physical properties.  

 The preferred finished film thickness is typically 12-100 μm, although various 

thicknesses are possible to meet API loading and dissolution needs. 

Disadvantages: 

 The polymer must be soluble in a volatile solvent or water. 

2) Semisolid casting 

In semisolid casting method, firstly a solution of water soluble film forming polymer is 

prepared. The resulting solution is added to a solution of acid insoluble polymer (e.g. 

Cellulose acetate phthalate, cellulose acetate butyrate), which can be prepared in ammonium 

or sodium hydroxide. Then appropriate amount of plasticizer is added so that a gel mass is 

obtained. Finally the gel mass is casted in to the films or ribbons using heat controlled drums. 

The thickness of the film is about 0.015-0.05 inches. The ratio of the acid insoluble polymer 

to film forming polymer should be 1:4. 
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3) Hot melt extrusion 

Hot melt extrusion is commonly used to prepare granules, sustained-release tablets, and 

transdermal and transmucosal drug-delivery systems. In hot melt extrusion method firstly the 

drug is mixed with carriers in solid form. Then the extruder having heaters melts the mixture. 

Finally the melt is shaped in to films by the dies. Usually, when designing RDFs, polymers 

with low molecular weight or viscosity, such as HPMC E5 or pullulan PI.20, are preferred. A 

combination of various grades of polymers may also be used to achieve desired physical 

properties. Mixing polymers of high and low viscosity produces a film with good mechanical 

strength and high drug solubility in the film. The manufacturing process for the wafers in the 

pharmaceutical industry is divided into different steps. 

Generally, the mass is prepared first under the control of temperature and steering speed. 

Afterwards, the wafers are coated and dried in a drying tunnel, once again the temperature, 

air circulation and line speed are controlled. Then follows a slitting and in the last step the 

wafers are punched, pouched and sealed. Other ways of manufacturing oral wafers are 

spraying process or extrusion, in particular hot-melt extrusion  

Advantages: 

 Without use of any solvent or water.  

 Fewer processing steps. 

 Compressibility properties of the API may not be of importance. 

 Better alternative for poorly soluble drugs. 

 More uniform dispersion because of intense mixing and agitation. 

 Less energy compared with high shear methods. 

Disadvantages: 

 Thermal degradation due to use of high temperature 

 Flow properties of the polymer are essential to processing 

 Limited number of available polymers 

 All excipients must be devoid of water or any other volatile solvent 

 Thermal process so drug/polymer stability problem 

 Flow properties of the polymer are essential to processing 

 Limited number of available polymers 
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5) Solid dispersion extrusion 

The term solid dispersion refers to the dispersion of one or more APIs in an inert carrier in a 

solid state in the presence of amorphous hydrophilic polymers using methods such as HME. 

In this method, immiscible components are extruded with drug and then solid dispersions are 

prepared. Finally the solid dispersions are shaped in to films by means of dies. 

6) Rolling Method 

In rolling method a solution or suspension containing drug is rolled on a carrier. The solvent 

is mainly water or a mixture of water and alcohol. The film is dried on the rollers and cutted 

into desired shapes and sizes.  

Various Technologies Used in Oral Film Formulation
25 

1. X-Gel: X-Gel film Technology developed by Bio-Progress is causing a revolution in the 

product offerings and manufacturing methods now available to the pharmaceutical 

industry. 

2. Soluleaves: This is applied to flavor-release products such as mouth fresheners, 

confectionery and vitamin products. SOLULEAVES technology can be used to deliver 

active ingredients to oral cavity efficiently and in a pleasant and easily portable form. 

3. Wafertab: WAFERTAB is a patented delivery system that uses a unique process to 

prepare drug-loaded thin films which can be used in topical or oral application. Active 

ingredients are incorporated into the film after casting. 

4. Foamburst: FOAMBURST is a new patent granted in September 2004 which is for 

capsules made of foamed film. Gas is blown into the film during production, resulting in 

a film with a honeycombed structure. The voids in the film may be gas-filled, empty or 

filled with other materials to produce specific taste-burst characteristics or to deliver 

active drugs. The light honeycombed structure results in capsules that dissolve rapidly, 

causing a melt-in-the mouth sensation. 

5. Micap: Micap is an option agreement in 2004 to combine its expertise in micro 

encapsulation technology with the BioProgress water-soluble films. The developments 

will be aimed at providing new delivery mechanisms for the $1.4bn global market for 

smoking cessation products (SCPs). 

Evaluations parameters
28

: 

1) Mechanical properties 

Mechanical properties of films are evaluated Instron using a TA.XT2 texture analyzer 

equipment equipped with a 5kg load cell. Films are held between two clamps positioned 
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between 3cm. During measurement the strips were pulled at rate of 2mm/sec. The force and 

elongation were measured when film breaks. Three mechanical properties namely tensile 

strength, elastic modulus and % elongation are calculated. 

a) Tensile strength 

Tensile strength is calculated by formula   

force at break/ initial cross/sectional area of film in mm2 

b) Elastic modulus 

Elastic modulus is calculated by formula 

Elastic modulus =force at corresponding strain /Cross sectional area (mm2) Corresponding strain 

c) % Elongation 

It is calculated as =Increase in length/Original length×100 

d) Folding endurance 

Folding endurance is determined by folding the films of uniform cross sectional area and 

thickness until it breaks. 

2) Morphology study 

The morphology of the films is studied using scanning electron microscopy (SEM), at a 

definite magnification 

3) Swelling property 

Film swelling studies is conducted using simulated saliva solution. Each film sample is 

weighed and placed in a pre-weighed stainless steel wire mesh. The mesh containing film 

sample is submerged into 15ml medium in a plastic container. Increase in the weightof the 

film was determined at preset time interval until a constant weight was observed20.The 

degree of swelling was calculated using parameters wt-w0/wo, wt is weight of film at time t, 

and wois weight of film at time zero. 

4) Contact angle 

Contact angle measurements are performed at room temperature with a goniometer (AB 

Lorentzen and Wettre, Germany). A drop of double distilled water was placed on the surface 

of the dry film. Images of the water droplet were recorded within 10 seconds of deposition by 

means of digital camera. Digital pictures were analyzed by image 1.28v software (NIH, 

USA)for angle determination. A minimum of five measurements, taken at different positions 

of the film, was carried out. The contact angle was measured on both sides of the drop and 

averaged. 
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5) In vitro disintegration time 

In vitro disintegration time is determined visually in a glass dish of 25ml distilled water with 

swirling every 10 sec. The disintegration time is the time when the film starts to break or 

disintegrates10. 

6) In vitro dissolution studies 

The in vitro dissolution study is carried out in-simulated saliva solution pH 6.4 phosphate 

buffer using USP paddle apparatus at 37±0.5°C. Samples are withdrawn at regular time 

interval interval and analyzed by UV-Visible spectrophotometer. 

7) Determination of dissolution rate by conductivity method 

In the past 5 years several personal care products formulated in quick release film form have 

entered the marketplace, of which fast-dissolve breath fresheners were first. The fast dissolve 

oral films completely dissolve in as little as 1 minute. The majority of oral films on the 

market today contain ionizable components. This work presents a method for high resolution 

monitoring of the dissolution of fast dissolving oral films by measuring conductivity of the 

dissolution medium. 

Packaging
23

 

A variety of packaging options are available for fastdissolving films. Single packaging is 

mandatory for films, which are pharmaceutical products; an aluminum pouch is the most 

commonly used packaging format. APR-Labtec has developed the Rapid card, a proprietary 

and patented packaging system, which is specially designed for the Rapid films. The rapid 

card has same size as a credit card and holds three raid films on each side. Every dose can be 

taken out individually. 

Marketed Films
4,5,6,8 

Table 2. List of marketed fast dissolving films 

Brand name API 
Manufacturer/ 

Distributor 
Use 

Triaminic Dextromethorphan HBr Novartis Seasonal allergy 

Theraflu Dextromethorphan HBr Novartis Long acting cough 

Chloraseptic Benzocaine: Menthol Prestige Chloraseptic Relief Strips 

Klonopin 

Wafers 

Clonazepam(0.125mg,0.25mg, 

0.5mg, 1mg and 2mg) 

Solvay 

Pharmaceuticals 

Treatment of 

Anxiety 

Orazel Menthol/Pectin Del cold relief strips 

Listerine Cool mint Pfizer Antiseptic mouthwash 

Little Colds Pectin Prestige brands Sore throat strips 

Chloraseptic Benzocaine/menthol (3mg/3mg) Prestige Sore throat 

Donepzil Donepzil HCL Labtec GmbH Alzheimer's disease 

Ondansetron Ondansetron Labtec GmbH Antiemetic, nausea and vomiting 
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CONCLUSION 

Fast dissolving oral films have several advantages over the conventional dosage forms. So 

they are of great importance during the emergency cases such as allergic reactions and 

asthmatics attacks whenever immediate onset of action is desired. 
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