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Abstract

Fast-dissolving films (FDFs) have emerged as an innovative drug delivery system designed to
enhance the solubility, dissolution rate, and bioavailability of poorly water-soluble drugs.
These films offer advantages such as ease of administration, rapid disintegration, and improved
patient compliance, making them particularly suitable for pediatric, geriatric, and dysphagic
patients. This review explores the formulation strategies, selection of excipients, and
manufacturing techniques involved in the development of FDFs. various polymers,
plasticizers, and surfactants play a crucial role in determining the mechanical strength,
flexibility, and drug release profile of the films. The solvent casting method remains the most
widely used approach for FDFs fabrication, though advanced techniques such as hot-melt
extrusion and electrospinning are gaining attention. Key evaluation parameters, including
physicochemical properties, disintegration time, drug content uniformity, and in vitro
dissolution studies, are discussed to ensure product quality and efficacy. Additionally, recent
advancements, challenges, and future perspectives in fast-dissolving film technology are
highlighted. The growing interest in FDFs as a patient-friendly alternative to conventional
dosage forms underscores their potential in improving drug delivery and therapeutic outcomes.
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1. Introduction

The most popular delivery method for the systemic effect is oral. A solid dose form makes for
around 60% of all formulations. Because tablets are easier to manufacture, transport, and
increase patient compliance, they are the most used dose type. Typically, patients who are
elderly, young, bedridden, have diarrhea, have an allergic reaction suddenly, cough, have
emesis, or are in an emergency (cardiac) situation have trouble swallowing the traditional oral
dose form [1]. Oral quick dissolving films are a unique formulation that was created to address
this issue. These are also helpful for local effects, such a topical anesthetic for coughing, cold
sores, toothaches, and mouth ulcers. By dissolving in the oral cavity after contact with less
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saliva without chewing and without the requirement for water for administration, it increases
the effectiveness of APIs in comparison to fast-dissolving tablets [2]. A thin film that is
immediately moistened by saliva and quickly dissolves is applied to the patient's tongue or
mucosal tissue as part of the delivery mechanism. After that, it dissolves and breaks down
quickly, releasing the drug for oral mucosal absorption. After coming into touch with saliva,
it improves the effectiveness of APl within a minute of being dissolved in the oral cavity
without the need for chewing or drinking. The film's enormous surface area, which wets fast
in a damp environment, is the main cause of its speedy dissolving activity. To increase
bioavailability, fast-dissolving drug delivery systems are specifically made for medications
with high first-pass metabolism and low dosages [3].

There are some factors which are taken into consideration [J Drug Lipophilicity.
. Solubility

. pH and pKa of saliva.

. Drug release from theformulation.

In the late 1970s as an alternative to conventional dosage forms for pediatric and geriatric
patients who experience difficulties in swallowing traditional oral solid dosage forms formulate
the fast dissolving tablets by using superdisintigrant/s and hydrophilic ingredients which has
the higher bioavailability, quick action and most patient compliance [4]. Many FDTs are
prepared by using the expensive lyophillisation process and sometimes difficult to carry, store
and handle (fragility and friability).also fear of chocking with fast dissolving tablet. To
eliminate the drawbacks of fast dissolving tablet a fast dissolving film can be placed. Fast
dissolving films are very similar to ultra-thin strip of postage stamp in their shape, size and
thickness. Fast dissolving films are formulated using polymers, active pharmaceutical
ingredients (API), plasticizers, saliva stimulating agents, sweeteners, flavors, preservatives and
colors [5]. Fast dissolving film 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 [6].

Technology Catalysts forecasts the market for drug products in oral thin film formulations to
be valued at $500million in 2007 and could reach $2 billion. More importantly, prescriptions
of fast dissolving films have been now approved in US, EU and Japan which are the three major
regions. These approved Rx films, have potential to dominate over other oral dosage forms of
the same drugs. It seems that the value of the overall oral thin film market will grow
significantly.

1.1 Special features of Fast Dissolving Films

i Thin elegant film
i Available in various size and shapes
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i Unconstructive

o Fast disintegration

o Rapid release Have an acceptable taste.
. Give a pleasing mouth feel.

. Should not leave residue in mouth.

1.2 Advantages of Fast Dissolving Films [7]

o Accessibility of larger surface area that leads to quickly disintegrate and dissolution in
the oral cavity within seconds.

i Fast Dissolving Film 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.

i No need of water has led to better satisfactoriness amongst the dysphasic patients.
. No fear of chocking as compared to FDT.

o The large surface area available in the film dosage form allows rapid wet 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

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

1.3 Disadvantages of Fast Dissolving Films [8]

. Dose uniformity is a technical challenge

o Hygroscopic in nature

o High doses cannot be incorporated

d Require special packaging for products stability and safety.

Figure 1: Fast Dissolving Film [9]
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1.4 Composition of the system

An active component is included in a thin, 2-8 cm2 film known as a fast-dissolving film. A
unique matrix made of watersoluble polymers allows for rapid disintegration in water or saliva.
Up to 30 mg of medication can be added at a time. According to reports, formulation issues
have a significant impact on the films' mechanical characteristics [10]. There is also a thorough
discussion of the excipients utilized in the creation of fast-dissolving films. Any class of
pharmaceutically active chemicals that may be taken orally or through the buccal mucosa can
be considered an active pharmacological substance [11]. such as expectorants, antianginals,
antitussives, antiulcers, antiasthmatics, antihistaminics, and antiepileptics. The dosage of the
medication should be in milligrams (less than 20 mg/day) for the formulation to be effective.
Examples of appropriate drug molecules that can be included in the FDF [12]

Table 1: Composition of Film Active Pharmaceutical agents

Sr. no. Category Percentage amount%
1 Drug (API) 1-30%

2 Polymer 40-50%

3 Plasticizer 0-20%

4 Surfactant g.s

5 Sweetening agent 3-6%

6 Flavoring agent 0-10%

7 Coloring agent g.s

8 Stabilizing agent or thickening agent | 0-5%

1.5 The ideal characteristics of a drug to be selected [13]

i The drug should have pleasant taste.

o The drug to be incorporated should have low dose less than 30mg.

o The drugs with smaller and moderate molecular weight are preferable.
i The drug has stability and solubility in water as well as in saliva.

. It should be partially unionized at the pH of oral cavity.

o It should have the ability to permeate oral mucosal tissue
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1.6 Methods of manufacture of fast dissolving films [14]

http://lymerdigital.com

One (or a combination) of the following processes may be used to manufacture the oral films:

i Solvent casting
. Hot-melt extrusion

. Semisolid casting * Solid dispersion extrusion

o Rolling.

1.6.1 Solvent Casting

The solvent casting method, which involves dissolving water-soluble ingredients to create a
clear, viscous solution and dissolving the drug and other excipients in an appropriate solvent,
is the preferred method for creating fast-dissolving buccal films. The two solutions are then
combined, swirled, and finally cast onto a Petri plate to be dried [15].

Doctor Blade
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1.6.2 Hotmelt extrusion

Figure 2: Solvent Casting [16]

Granules, prolonged release tablets, and transdermal and transmucosal medication delivery
devices are frequently made using hot metal extrusion. In the pharmaceutical sector, melt
extrusion was first employed as a production technique in 1971.
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Figure 3: Hot melt extrusion [16]

Semisolid casting 17 Solution of water-soluble film forming polymer is prepared. A solution
of an acid-insoluble polymer (such as cellulose acetate butyrate or phthalate) is mixed with the
resultant solution. To achieve gel mass, the right amount of plasticizer is applied [17]. Finally,
heat-controlled drums are used to cast the gel mass into the films or ribbons. The ideal film
thickness is between 0.015 and 0.05 inches. The acid-insoluble polymer to film-forming
polymer ratio need to be 1:4. Extrusion of solid dispersion The dispersion of one or more active
substances in an inert carrier in a solid state while amorphous hydrophilic polymers are present
is referred to as a solid dispersion [18]. A appropriate liquid solvent is used to dissolve the
drug. Then solution is incorporated into the melt of polyethylene glycol, obtainable below 70-C
Finally the solid dispersions are shaped into the films by means of dies [19].

1.6.3 Rolling method

This process creates the film by first preparing a pre-mix, then adding an active, and finally
forming a film. Make a pre-mix containing polar solvent, film-forming polymer, and additional
ingredients (apart from medication) [20]. Fill the master batch feed tank with the premix. It is
supplied to one or both of the first and second mixers by a first metering pump and control
valve. Fill the desired mixer with the necessary amount of medication [21]. To create a
consistent matrix, blend the medication with the master batch premix. The second metering
pumps are then used to feed the pan a predetermined amount of uniform matrix. Ultimately,
the film forms on the substrate and is removed by means of the support roller. The wet film is
then dried using controlled bottom drying [22].

1.7 Characterization of fast dissolving films [23]

1.7.1 Drug-excipients interaction studies

When creating a solid dosage form, evaluating potential incompatibilities between an active
ingredient and various excipients is a crucial step in the formulation process [24]. To evaluate
potential drug-excipient interactions, techniques such as Fourier Transformer Infrared
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Spectrum (FTIR), Differential Scalorimeter (DSC), thin-layer chromatography, and X-ray
diffraction (X-RD) can be employed [25]. Because DSC displays changes in appearance, shifts
in melting endotherms and exotherms, and variations in the associated enthalipies of the
reaction, it enables the quick assessment of potential incompatibilities [26-30].

1.7.2 Thickness

You may use an electronic micrometer to do a thickness test. Five places (the center and four
corners) should be used to measure the film sample's thickness before calculating the mean
thickness. Samples that have a mean thickness variation of more than 5% and air bubbles,
nicks, or rips are not included in the study [31-33].

1.7.3 Folding endurance

A strip of film is cut, then folded repeatedly at the same spot until it breaks to test folding
durability [32]. The value of folding endurance is determined by how many times the film
could be folded in the same spot without breaking [33].

1.7.4 Disintegration test

The time (second) at which a film dissolves when it comes into contact with water or saliva is
known as the disintegrating time. The moment a film begins to shatter or dissolve is known as
the disintegration time [34-36]. The physical characteristics of dissolvable films are influenced
by mass and thickness. Disintegration equipment is used to perform disintegration tests. Test
of dissolution [37]: The quantity of drug material that dissolves in a solution per unit of time
under controlled circumstances of temperature, solvent content, and liquid/solid interface is
known as dissolution. Modified USP XXIII equipment (paddle over disk) is used for in vitro
release experiments [38].

1.7.5 Stability study

In accordance with ICH requirements, a stability study of rapid dissolving films is conducted
for every batch. The drug concentration, disintegration time, and physical look of the films are
assessed at pre-established intervals [39-41].

1.7.6 Swelling property

Each film sample is weighed and placed in a stainless-steel wire mesh that has been pre
weighed. The mesh with the film sample is then immersed in 15ml medium (simulated saliva
solution) in a plastic container. The weight of the film was increased at predetermined time
intervals until a constant weight was observed. Swelling degree = (Wt. - W0 /WO0)
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1.7.7 Tensile strength

Tensile strength is the maximum stress that can be applied to a film specimen before it breaks.
This test is used to determine the mechanical strength of the films. It can be calculated by
dividing the applied load at cleavage by the film cross-sectional area, as shown in the equation
below:

Tensile strength = (load at failure / strip thickness / strip width)

10.8 Percent elongation: When stress is applied to a film sample, it stretches, which is known
as strain. Strain is defined as the deformation of a film divided by its original dimension.
Percentage elongation=Ilength increase 100/original length.

1.8 Application of fast dissolving film

Oral mucosal delivery via Buccal, sublingual, and mucosal route by use of FDFs could become
a preferential delivery method for therapies in which rapid absorption is desired, including
those used to manage pain, allergies, sleep difficulties, and central nervous system disorders
[42]. Dissolvable FDFs evolved over the past few years from the confection and oral care
markets in the form of breath strips and became a novel and widely accepted form by
consumers for delivering vitamins and personal care products [43-46].

1.8.1 Topical applications

The use of dissolvable films may be feasible in the delivery of active agents such as analgesics
or antimicrobial ingredients for wound care and other applications [47].

1.8.2 Gastro retentive dosage systems

Dissolvable films are being considered in dosage forms for which water-soluble and poorly
soluble molecules of various molecular weights are contained in a film format [48]. Dissolution
of the films could be triggered by the pH or enzyme secretions of the gastrointestinal tract, and
could potentially be used to treat gastrointestinal disorders [49].

1.8.3 Diagnostic devices

Dissolvable films may be loaded with sensitive reagents to allow controlled release when
exposed to a biological fluid or to create isolation barriers for separating multiple reagents to
enable a timed reaction within a diagnostic device [50-54]

1.9 Classification of fast dissolving technology

For case description, fast dissolving technologies can be divided into three broad group.
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. Lyophilized system

The technology behind these systems entails forming tablet-shaped units from a drug
suspension or solution with other structural excipients using a mould or blister pack [55]. In
the pack or mould, the units or tablets are frozen and lyophilized. The resulting units are
extremely porous, allowing for rapid water or saliva penetration and disintegration.

1. Compressed tablet- based system

This system is made using standard tablet technology and excipients that are compressed
directly. Tablet technologies vary in hardness and friability depending on the manufacturing
method. When compared to a standard tablet, the speed of disintegration for fast dissolve
tablets is achieved by formulating with either water soluble excipients super disintegrant or
effervescent components, allowing rapid penetration of water into the core of the tablet.

I11.  Thin film strips

Oral films, also known as oral wafers, evolved from the confection and oral care markets in the
form of breath strips over the last few years and became a novel and widely accepted form by
consumers for delivering vitamins and personal care products. FDFs are now a proven and
accepted technology for the systemic delivery of APIs in over-the-counter (OTC) medications,
and they are in the early to mid-development stages for prescription drugs. This has been
attributed to the consumer success of breath freshener products like Listerine Pocket Paks in
the US consumer market. To create a 50-200 mm film, such systems employ a variety of
hydrophilic polymers. The film is made in large sheets and then cut into individual dosages
units for packaging in a pharmaceutically acceptable format [56].

1.10 Storage and packaging

Drug manufacturers benefit from product flexibility during the converting and packaging
stages. As needed for the application, the rolled film can be die-cut into any shape or size, or
slit into narrower rolls. Converters may choose to print information directly onto the film unit
doses before packaging for branding purposes and to comply with industry regulations. Among
the criteria that may be considered are the unit-dose packaging, barcode labelling, and content
in instructions for use, child-resistant seals, and senior-friendly packaging are all required [57].

2. Conclusion

This review focused on nanosuspension preparation techniques, highlighting the importance of
selecting suitable methods such as media milling and high-pressure homogenization for
largescale production. Recent advances, like using emulsions or microemulsions as templates,
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offer simpler alternatives with some limitations. Fast-dissolving films (FDF) have gained
popularity due to their ability to bypass hepatic metabolism, improve therapeutic response, and
combine the stability of solid forms with liquid applicability. FDFs are patient-friendly, cost-
effective, and preferred by the pharmaceutical industry, making them a promising tool for
extending the patent life of existing products.
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