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Abstract: Oral drug carriers remain the most popular path for the delivery of drugs to date as it contains
various advantages over any other delivery of therapeutics, despite a few disadvantages related to a
particular category of sick people, along with elderly, neonatal, and dysphasic patients who struggle
swallowing or chewing solid dosage forms because they are affiliated with many medical conditions. These
sufferers also along with those who suffer from a range of infections. Many patients, both young and old,
avoid taking solid drugs out of fear of choking. Even with fast dispersing pills, there is a risk of swallowing
because of the tablet-like design. These patients also include those who are afflicted with many medical
conditions.
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I. INTRODUCTION
Oral drug carriers remain the most popular path for the delivery of drugs to date as it contains various advantages over
any other delivery of therapeutics, despite a few disadvantages related to a particular category of sick people, along with
elderly, neonatal, and dysphasic patients who struggle swallowing or chewing solid dosage forms because they are
affiliated with many medical conditions. These sufferers also along with those who suffer from a range of infections.
Many patients, both young and old, avoid taking solid drugs out of fear of choking. Even with fast dispersing pills,
there is a risk of swallowing because of the tablet-like design. These patients also include those who are afflicted with
many medical conditions. The fear of choking prevents many young and geriatric patients from taking solid
medications. Due to its tablet-like form, there is a danger of choking even with rapid dissolving tablets. One study
found that 26% of 1576 participants reported problems swallowing medications.The most frequent issue was tablet
size.followed by taste and external shape. Patients with geriatric and paediatric conditions, as well as those who were
travelling and might not have easy access to water, had more difficulty taking tablets. 1- 4 As a result, in the late 1970s,
fast-dissolving drug delivery systems were developed as an alternative to tablets, capsules, and syrups for juvenile and
elderly patients who have trouble swallowing conventional oral solid dosage forms. These methods use solid dose
forms that swiftly break down and dissolve in the mouth without the use of liquids. Controlled - release pills or sachets,
oral disintegrating tablets, and other dosage forms have replaced plain, regular tablets or capsules as a consequence of
research and advancements in the oral drug delivery industry (ODTs)wafers, and more recently, the recently developed
Oral strip technology is one of the many paths being investigated for goods that release drugs quickly. 5, 6. It was
created using the transdermal patch's technology.The patient merely places a very thin oral strip—the delivery
mechanism—on their mouth or other mucous membrane membrane. The film instantly hydrates and bonds to the
application location after being instantly wet by saliva. In order to facilitate oromucosal and intragastric absorption, the
medicine is swiftly delivered. Then it melts and disintegrates quickly.
Technology Catalysts predicts that the market for treatments in oral thin film formulations would grow from $500
million in 2007 to $2 billion in 2012.
The rapid dissolving dose market may generate $13 billion in sales by 2015, based on trends in global growth over the
preceding ten years. Mouth-dissolving films feature unique characteristics, such as stunning thin film that is available in
a range of sizes and forms. Fast breakdown, quick release, and excellent mucoadhesion are all present.
The criteria should be used in choosing a drug's optimum properties low doses of the medicine should be included. max.
40 mg. Drug delivery methods using fast-dissolving buccal films have quickly acquired popularity as an essential new
method of delivering medications. (2) They are frequently used in pharmaceutical and nutritional goods. It's the most
recent advancement in drug carrier technology and is a very useful method of ingesting prescription medications and
nutritional supplements. The majority of the over-the-counter and prescription drugs with rapid dissolution that are
currently on the market were only recently developed. .What are quick disintegrating sublingual films is the main
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question at this stage. A quickly buccal film medicine delivery system is typically a film containing an active ingredient
that degrades or disintegrates in the saliva in a matter of a few seconds without any need for water or chewing.As saliva
travels from the mouth, pharynx, and oesophagus into the stomach, some medications are effectively absorbed. In these
circumstances, the drug's bioavailability is substantially higher than what is often seen with tablet dose forms. The
active ingredient's flavour must often be concealed in fast-dissolving delivery system films. The patient subsequently
ingests the concealed active ingredient, in addition to the both soluble and insoluble excipients, through their saliva. A
dissolving film is used in buccal films that disintegrate quickly. Drugs are delivered by oral bioavailability and/or small
bowel absorption using a dissolving film in fast-dissolving buccal films (enterically).When a hydrophilic polymer-
based film comes into contact with liquid, it swiftly dissolves upon that tongue or within the buccal cavity, releasing the
drug into the bloodstream. Fast-dissolving buccal films for drug administration have emerged as a cutting-edge
substitute for the traditional pills, capsules, and liquids routinely used with prescribed and over-the-counter
medications. The user places the thin film strip on, under, or along inside the cheek while administering coating strips
orally. They resemble postal stamps in terms of thickness, size, and shape. For conditions such trigeminal neuralgia,
meniere's disease, diabetes, and addiction, many buccal administration solutions have been commercialised or are being
suggested. One of the main advantages of the fast-dissolving medication delivery systems is improved patient
compliance.

Different kinds of fast-dissolving oral films
Three distinct subcategories exist.

Release in flash

Microbial melt release

Mucoadhesive prolonged release

Factory Ingredients

Creating polymers for drug films

Plasticizers

Agent that stimulates saliva

Savouring agent

Aromatic agent

Filler and surfactant colours

Hydrophilic polymers

Organismic substance

The creation of FDOFs (5)

The following excipients should be present in a typical formulation of rapid disintegrating oral films:
Drug 25% soluble in water polymers 40 - 50 %
Plasticizers 0 - 20 %

Tastes, colours, and fillers, etc. 0 - 40 %

Drug (1-25%) (3)

There are numerous pharmacological groups that can be transformed into mouth-dispersing films, such as
antiasthmatics (Salbutamol sulphate), antiulcers (Omeprazole), expectorants, antitussives, and NSAIDs (Valdecoxib,
Meloxicam)

Polymers soluble in water (40-50%) 5, 6, 7

Polymers are used separately or in combination to produce the desired film.

Characteristics . The addition of plasticizer improves mechanical qualities including tensile strength and Water-soluble
polymers is frequently used as film precursors because they offer the films a speedy breakdown, a satisfying mouthfeel,
and powerful mechanical properties. The type of polymers and their presence within the composition have an impact on
the tensile modulus of the film. Lowering the molecular weight of the polymer film foundation drastically reduces the
rate of polymer disintegration. Glucans, sodium alginate, hydroxypropylcellulose, maltodextrins, and eudragit RD10 are
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polymers used as film formers frequently. Pullulan contains components 8, 9, and 10. Collagen, carboxmethylcellulose
cekol 30, hydroxypropylmethylcellulose E-3 and K-3, and methyl cellulose A-3, A-6, and A-15 are additional
constituents. Plasticizers are frequently used, ranging from 0% to 20%. Lowering the polymer's glass transition
temperature causes the film to elongate. As a result, the strip becomes more flexible and less brittle. The kind of
solution to employ and how it reacts with the polymer will determine which plasticizer to use. Some of the often used
plasticizers include phthalate derivatives like low-molecular-weight polyvinyl alcohol and di, diethyl, and propyl esters
(PEQ), citrate derivatives including triethyl, acetyl citrate, and triacetin, as well as glycerol. Strip peeling, film cracking,

splitting, and blooming8 can occur as a result of improper plasticizer use.

Lauryl sulphate sodium

Surfactants function as a soaking, dissolving, or dispersion agent to quickly dissolve the film and expose the active
ingredient. Polaxamer 407, Bezathonium Bromide, Sodium Lauryl Sulfate, EDTA, Benzalkonium Chloride, and others
are frequently used chemicals. Of these, polaxamer 407 14 is the exfoliant that is used the most frequently.

Sweetening substances

Carbohydrate, sugar, syrup, dextrose, isomaltose, polyhydroxy ethyl alcohol (sorbitol, mannitol), and many others are
some of the sweeteners that are frequently used.

Sugary drinks including acesulfame-K, sucralose, alitame, and neotame (2nd gen), as well as artificial sweeteners,
cyclamate, and aspartame (first generation), can also be utilised.

substances that stimulate saliva In order to accelerate the decomposition of a formulations for quick dissolving strips,
saliva production is stimulated also with aid of saliva promoting chemicals.

Salivary stimulants include things like tartaric acid, lemon juice, malic acid, lactic acid, and vitamin C. One of them
that is utilised the much more regularly among these is citric acid.

Four different kinds of sweeteners are natural sweeteners. Sweeteners have emerged as a crucial component for
pharmaceutical and nutraceutical products whose oral cavity is the site of dissolution. Sucrose, glucose, syrup, glucose,
liquid glucose, and isomaltose are the traditional sources of sweetness. Because it is tastier both polyol and mannitol,
fructose is a common sweet. Combining polyhydric alcohols like sorbitol, mannitol, and isomalt is possible because
they all offer a satisfying taste and a cooling effect.

Polyhydric alcohols lacks an aftertaste, which is important when creating oral treatments and are less carcinogenic.
Artificial Sweeteners: The use of artificial sweeteners in food and pharmaceutical preparations has increased. The table
below provides a categorization of a artificial sweeteners into I phase and II phase sweeteners. Sucralose and
acesulfame-K are sweeter over 200 or 600 times respectively. Neotame and alitame have a sweetening capacity that is
greater than between 2,000 and 8000 times more than sucrose.Rebiana, a natural sources sweetener made from the
Stevia rebaudiana plant from South America, contains 200-300 twice the sweeter of sugar.

Flavouring agents

How much flavouring ingredient is required to mask a flavour depends on its type and intensity. The use of flavour oils
and flavours like coffee, mocha, caramel, citrus, and other fruity flavours is common (peppermint oil, cinnamon oil, oil
of nutmeg). Additionally, oleo resins, artificial flavour oils, and extracts made from various plant components like
fruits, flowers, and so forth can all be used to create flavours. Strong mint flavours, sour fruit flavours, and sweet
confectionery flavours are all acceptable additions as long as they have received US-FDA approval. How much flavour
is needed to mask a taste depends on the flavor's type and intensity.

Colouring agents

21 cfr part pigments, natural colours, pigments like titanium dioxide, etc. are frequently used as colourant. There is a
wide variety of colours available, including pigments like titanium dioxide, FD&C colours, EU shades, Organic Shades,
and custom Pantone-matched colours.

Saliva Stimulating Agent: The formulations may include acids that are used as salivary stimulants during food
preparation. Increased salivation helps the formulations for rapid dissolving films dissolve more quickly.
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Water-soluble polymers: These substances are used to produce films. The introduction of good sealing polymers in
dissolvable films has received a lot of attention in clinical and nutraceutical applications.The water-soluble polymers
give the sheets quick disintegration, a pleasant mouthfeel, and strong mechanical qualities. By raising the molecular
weight of the Pullulan and A-15 carboxmethylcellulose polymer film bases. Some of the polymerized cellulose that is
water soluble. Maltodextrins with Eudragit RL100, RD108, 9, 10, 11, and 12. A brand-new polymer that forms films is
polymerized rosin.
Fillers (5) Plasticizers give the fully completed film product strength, gloss, and flexibility (Pareek et al., 2003). To
produce a high-quality, elegant film, the plasticizer concentration, film formers, and other excipients should be
optimised. Toxic and carcinogenic esters, phosphate amides, oligomers of oleate, labelling, sebacate, stearates,
poly(ethylene, triacetin, and dimethyl phthalate are among the most popular plasticizers. (6) The plasticizer's
contribution to the production of fast-dissolving film is advantageous. Plasticizer lessens the brittleness of such film and
aids in improving its flexibility. The plasticizer must be coherent with the solvent and the polyurethane because this will
improve the flow of the polymer and increase its strength. Among the most widely used plasticizers include glycerin
(PG), poly glycols (PEG), glycerine, fluoride derivatives like dimethyl, diethyl, and dibutyl phthalate, vitamin ¢
derivative products like tributyl, 3i, acetyl citrate, and triacetin, and castor oil. Plasticizer has the potential to cause film
to peel, split, and crack. Additionally, it has been suggested that some thermoplastics may have an impact on how
rapidly a drug is absorbed. The thermoplastic must be highly flammable.
Saliva Stimulating Agent [3]: Increased salivation speeds up the breakdown of fast-degrading film formulations,
therefore those substances may contain acids that are employed in food preparation as salivary stimulants. A few study
studies on salivary stimulants include chemical, mannose, anaerobic glycolysis, vitamin C, and tartaric acid, with lemon
juice being the most popular. (5) Saliva stimulation chemicals are employed to increase salivation, which speeds up the
dissolution of the formulations for rapid dissolving strips. They promote salivation, which helps the film disintegrate
and break down quickly. The most popular ingredients include lemon juice, lactic acid, oxalic acid, ascorbic acid, and
other acids.

Cooling Substances (5)

Monomethyl fumarate, WS3, WS23, and Utracoll II are examples of cooling agents that can be incorporated into a
formulation to increase flavour intensity and improve sweetness.

Organoleptic agents: The dosage form should taste good and feel cool in the mouth as it dissolves in the mouth. To
improve product acceptance, organoleptics like sweeteners, flavours, and colours are added. Mannitol, aspartame,
sodium saccharin, thaumatin I and II, as well as other sweeteners are the most widely used. 1st sugar substitutes include
cyclamate, aspartame, and saccharin (acesulfame-K, sucralose, alitame, neotame). It is important that the flavours used
blend well with the other additives. Flavors that are preferred include vanilla, chocolate, black tea, orange, and
peppermint. (Robert and others, 2006) The type and strength of the flavour determine how much flavour is required to
cover up the taste. For better acceptance, colours that go with flavours are chosen. Usually, water soluble dyes

Oral mucosa morphology

The oral mucosa has the three cell layers listed below.

Stratified squamous epithelial cells — This is the oral cavity's outermost layer. The interface among both cartilage and
epithelial layer is the basement membrane. Papillary layer is a connective tissue that lies beneath the basement
membrane. The submucous membrane is the oral cavity's innermost layer.

Producing Techniques
There are five manufacturing techniques:
1. Vapour casting

2. Semisolid casting
3. Extrusion of hot melt
4. Extrusion with solid dispersion
5. Rolling
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Casting with solvent

Solvent casting and warm melt extruder are the two industrial processes that are most frequently used.

Method of solvent casting

The water-soluble ingredients are dissolved to create a clear, viscous solution when the solvent-casting method is used
to formulate the OTF. Tiny amounts of the solution are used to dissolve the API and other agents, which are then
merged with the bulk. The water - soluble viscous solution is then given this combination. By using a vacuum, the
trapped air is released. After the mixture has dried, it is formed into the a film and then divided into the necessary
number of pieces. levocetirizine. The production of a 2HCI oral film containing alginate polymer employs the solvent
casting technique. Films of the optimised levocetirizine dihydrochloride were created.

Casting solution preparation,

Determination of the remedy,

Putting the right quantity of solution it in to a mould, the casting solution is dried,

In order to fit the desired dosage of the drug into the final dosage form,

Packaging The oral rapid dissolving films are made by dissolving sheet producing chemicals and polyester into pure
water, mixing it consistently over up to four hours on a mechanical shaker, and then letting them sit for an additional
hour to release any trapped air bubbles. The other liquid components, such as the flavouring ingredient, mucus agent,
flavour, and medicine, are dissolved in the meantime by steady stirring for 45 minutes. After the initial hour of stirring
is complete, the two solutions are mixed and swirled for an additional hour on a magnetic stirrer. Allow the solution to
remain in situ for a further period of time to allow the sprays to disperse. The finished slurry is cast onto the proper
platform and given time to cure before being used to create a biopic. The film should ideally be air - dried at room or
oven dried prior to getting carefully withdrawn.

Steam copolymers and other ingredients that are disintegrated in water to create active agents are dissolved in a high-
shear processor's small homogeneous viscous solution portion. To create a homogeneous viscous solution, both
mixtures are combined.

Vacated and degassed

Untreated casting film is coated with bubble-free solution.

Aeration drying oven is where coated film is sent.

Benefits

A usual rsd values (RSD) for uniformity checking of an uniform dosage batch planned by fluid moulds is on the order
of 1.2% Relative standard deviation.

Excellent thickness uniformity and clarity before extrusion.

Films are more flexible and have better physical properties; they also have a fine gloss and are free of flaws like die
lines. Generally, 12-100 m is the favoured completed film thickness.

Drawback

The polymer needs to dissolve in either water or a volatile solvent.

It is ideal to form a stable solution with a suitable least solid content and viscosity.

It must be possible to create a homogeneous film and be released from the casting support.

Sessile casting

In this approach, a water-soluble film-forming polymer solution is first made. The resulting solution is then mixed with
an acid-insoluble polymer, such as sodium or nitrogen-produced cellulose acetate phthalate. The ratio of the film-
forming polymer to the acid-insoluble polyethylene must be one to four. When the proper amount of plasticizer is
added, a gel mass is produced. The gel mass is ultimately moulded into the films or ribbons using heat-controlled
drums. Water-soluble polymer should be added to the semisolid formulation after the addition of acid-insoluble
polymer (such as cellulose acetate plasticizer, cellulose acetate butyrate), which is made using ammonium and sodium
hydroxide. Next, the proper amount of emulsifier should be used. The acid's film-forming polymer ratio
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Hot melt extrusion
Grains, environmentally friendly tablet solutions, as well as transdermal and transmucosal medication delivery systems
made with hot melt extrusion. Instead of casting a polymer to create a film, this method uses heat to do so. This method
involves mixing dry API and other ingredients, heating them, and then forcing the molten mixture out of the mixture.
There are no solvent systems used in these procedures. The cast of the film is made from the now-formed molten mass.
The films are further chilled before they are shrunk. Due to the use of extremely high temperatures, this method is not
suited for APIs that are thermolabile. The casting and moisturising process is a crucial step. based on the outcomes at
the and throughout The medication and the carrier are mixed in solid form during the hot melt extrusion process. An
extruder's auxiliary heater melts the medicine and solid form carrier before they are put in dies and shaped into a certain
shape, for example. Hot-melt extrusion technology allows for the creation of substantial things swiftly.
The mass is first prepared using the existing technique, which involves temperature and steering speed adjustments. In a
drying underpass, where the temperature, airflow, and line speed are once again controlled, the film is finally coated
and dried. Following the slitting, the films are then punched, pouched, and sealed. Ex. F. Cilurzo et al.[51] produced the
piroxicam film by plasticizing maltodextrin with glycerin.

Hot melt destruction benefits:

A compound that is difficult to dissolve has improved bioavailability.

Water and solvents are not needed during processing.

Process that is efficient in terms of production cycle and unit operations.

Fine particle distribution is homogeneous.

Targeted and sustained modification capability superior stability with a wide range of pH and moisture.
Granules with good content uniformity were observed in all size ranges.

Benefits of hot melt destruction:

Due to the use of extreme temps, thermal degradation.

Processing relies heavily on the polymer's flow behavior.

Limited selection of polymers.

High power input is essential.

There must be no water or other volatile solvents present in any excipients.

A binder with a lower melting point has the potential of melting or softening while being handled or stored with the
agglomerates.

In particular for heat-labile materials, higher-melting-point binders can cause volatility issues because they call for high
melting temperatures.

The solid dispersion technique

In this method, one or perhaps more active compounds are dispersed while amorphous hydrophilic polymers are
present.

To create a solution,

Without removing the liquid solvent, a solution is added to the melt of a suitable polymer (PEG) below 70C.

Finally, films are produced from solid dispersion using dies.

When amorphous hydrophilic polymers are present. In the procedure described above, the drug solution is mixed with
an appropriate solvent and a melt of polyethylene glycol that can be made at a specific temperature.

The medication and immiscible ingredients are combined to form solid dispersions. Ultimately, the mixture is used to
make films.

In a suitable liquid solvent, the drug is dissolved. Then, the solution is poured into polyethylene glycol that has reached
a molten state below 70 degrees Celsius.

Finally, dies are used to create films from the solid dispersions.

Measures to be taken when producing Polyethylene Glycol and the possibility that the liquid solvent may affect the
drug's polymorphic form, which precipitates in the solid dispersion .
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Rolling technique: This preliminary work used a medication solution based on water.

The substance is added to the drum, the solvent—typically alcohol—is expelled, and the material is subsequently cut
into the required shape.

The rolling method entails rolling a medication-containing fluid or suspension on a carrier. Water and an alcohol-water
mixture make up the majority of the solvent's composition. The film is cut into the desired shapes and sizes after it has
dried on the rollers. Using a high shear processor, the active component and other ingredients are dissolved in a small

volume of aqueous solvent.Fast-dissolving oral film formulation using patented technology from

Zydis Technology

R. P. Scherer Corporation released Zydis® in 1986. The active ingredient must be solubilised in an aqueous phase of
additives that help build water-soluble structures before the mixture is poured into laminate film's preformed blister
pockets and freeze-dried. This produces a dosage form in the shape of a tablet that instantly dissolves in the mouth.
Gelatin and mannitol are the two structural additives that are most frequently used, though other substances (such as
starchy foods, gums, etc.) may also be utilised relying on the characteristics of the active component. The best physical
properties are typically obtained by combining a crystalline sugar with a water-soluble polymer.

Orasolv Technology

This technology was invented by CIMA labs. This system masks the taste of the active medicines. Effervescent
disintegrating agent is also present. To reduce the amount of time needed for oral dissolution, tablets are made using the
commercial kits at low compression force. The tablets are produced using standard blenders and tablet thrusts. The
produced tablets are pliable and smooth.

OraQuick

According to KV Pharmaceutical, the MicroMask microsphere technology has a better mouthfeel than competing taste-
masking products. Since no solvents are used during the taste masking process, production is sped up and made more
effective. OraQuick is suitable for heat-sensitive drugs because it produces less heat than alternative fast-
dissolving/disintegrating technologies. The matrix that surrounds and shields the drug particles in microcapsules
particles is also said to be more malleable, which enables tablets to be compressed to make considerable mechanical
strength without compromising taste masking, according to KV Pharmaceutical. OraQuick promises good taste-
masking and rapid dissolving in a matter of a few seconds. Currently, there are no products using the OraQuick on the
market, but KV Drug manufacturers has painkillers, timetabled drugs, cough and cold, psychoactive medication, and
other products in development.

Dissolvable films may be used to provide active substances for wound care and other uses, such as analgesics or
antibacterial agents. 1) Gastro retentive dose systems: Dissolvable films are being considered for dosage forms that
contain molecules with different molecular masses that are both water-soluble and poorly soluble in a film format. The
films may disintegrate as a result of the gastrointestinal tract's pH or enzyme secretions, which can be utilised to treat
digestive issues.

Diagnostic tools

Dissolvable films can be used to build isolation barriers for dividing a large number of reagents to enable a timed
response inside a screening equipment or to load delicate chemicals to allow controlled release when exposed to
biological fluids. .

Immunisations

Fast-dissolving films can be used to deliver vaccines, which are stable at room temperatures and easily dissolve in
saliva and the mouth. Rotavirus vaccine made in the US is delivered via buccal films that dissolve quickly at room
temperature.

Drugs that are poorly bioavailable can benefit from oral films to increase their bioavailability.
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Sensitive reagents are packed onto soluble films to provide for a controlled release of reagents when exposed to
biological fluids or to construct isolation barriers for separating different reagents to enable a timed reaction with a

diagnostic test. Covering up the flavour of bitter medicines.

I1. CONCLUSION

Recently The use of fast-dissolving films as pharmaceutical formulations for mouthwash has grown in popularity.
Pharmaceutical industries, meanwhile, have initiated a few products for the OTC market using this innovation after
realising its potential for delivering pharmaceuticals. Fast-dissolving thin films, particularly for geriatric and paediatric
patients, appear to be the ideal dose form for usage with young children, despite the fact that they have not been
thoroughly examined or described in the literature. those who mix the superior application of a liquid with the enhanced
power of a rigid mode of administration. Due to the lack of a common processing and analysis procedure, products are
rare on the market.
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