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ABSTRACT

Mouth Dissolvable films (MDFs) 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. MDF which disintegrate or
dissolve within 1min when placed in the mouth without drinking water or chewing. Also, used for the taste
masking of widely bitter tasted drugs which are most important for the paediatric patients. These drug delivery
systems allow the medication to bypass the first pass metabolism thereby making the medication more bio
available. Formulation of oral films involves the application of both aesthetic and performance characteristics such
as plasticized hydrocolloids, active pharmaceutical ingredient, taste masking agent being laminated by solvent
casting or hot melt extrusion. This review describes about the formulation methodology, evaluation parameter.
Recently, fast dissolving films are gaining interest as an alternative of fast dissolving tablets. The films are
designed to dissolve upon contact with a wet surface, such as the tongue, within a few seconds, meaning the
consumer can take the product without need for additional liquid. This convenience provides both a marketing
advantage and increased patient compliance. As the drug is directly absorbed into systemic circulation, degradation
in gastrointestinal tract and first pass effect can be avoided. These points make this formulation most popular and
acceptable among pediatric and geriatric patients and patients with fear of choking. In the present review, recent
advancements regarding fast dissolving buccal film formulation and their evaluation parameters are compiled.

KEYWORDS: Mouth Dissolving Film, components, methods of preparation, Applications, evaluation, packaging
of films.

INTRODUCTION

Mouth dissolving films offers an exquisite course for
fundamental medication conveyance. The improved
fundamental bioavailability comes about because of
bypassing first pass impact and better penetrability
because of an all around provided vascular and
lymphatic seepage. Likewise, huge surface zone of
assimilation, simple ingestion and gulping, torment
evasion make the oral mucosa an extremely appealing
and specific site for fundamental ~medication
conveyance.*? Ongoing improvements in the innovation
have introduced suitable measurements choices from oral
course for wide assortment of gathering of patients.
Buccal medication conveyance has of late become a
significant course of medication organization. Different
Bioadhesive mucosal dose structures have been
created.” Quick dissolving drug-conveyance
frameworks were first evolved in the late 1970s as an
option in contrast to tablets, containers, and syrups for
pediatric and geriatric patients who experienced
challenges in gulping customary oral strong dose
structures ' The epic innovation of oral quick scattering
measurements structures is otherwise called quick break
up, fast disintegrate, fast dissolve or snappy

deterioration. Nonetheless, the capacity and idea of all
these measurement structures are comparative. By
definition, a strong dose structure that breaks down or
deteriorates rapidly in the oral cavity, bringing about
arrangement or suspension without the requirement for
the organization of water, is known as an oral quick
scattering or quick dissolving measurements structure.®

The idea of oral dissolving film

e This conveyance framework comprises of a slim
film.

«  After putting it on the highest point of the tongue,
the film breaks down in practically no time, keeping
away from first pass digestion and may build the
bioavailability of medication.®

» Accessibility of bigger surface zone prompts speedy
deterioration and disintegration in the oral pit inside
seconds because of quick wetting by spit.l”

«  Oral dissolving film is adaptable so they are not as
delicate and need no sort of extraordinary bundle for
assurance during transportation and capacity when
contrasted with quick dissolving tablets.

* No need of water has prompted better sufficiency
among the dysphasic patients and to better
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acknowledgment during going without conveying
water.

* No dread of chocking when contrasted with quick
dissolving tablets.

» The enormous surface territory accessible in the
movie dose structure permits fast wettive by
salivation at that point rapidly crumbles and break
up and assimilated legitimately and can enter the
fundamental dissemination without experiencing
first-pass hepatic digestion and on increment the
bioavailability.®!

* The measurement structure can be expended at
wherever and whenever according to
accommodation of the person.

*  The first pass impact can be stayed away from, so a
decrease in the portion which can prompt decrease
in symptoms related with the atom.[!

» Patients experiencing dysphagia, rehashed emesis,
hypertension, coronary episode, asthma, movement
ailment, loss of motion and mental issue lean toward
this measurements structure as they are not skilled to
swallow enormous amounts of water. Quick
dissolving oral movies have points of interest like,
increasingly steady, solid and speedier than other
traditional dose structures; stay away from first pass
digestion.™® wonderful mouth feel, exact dosing,
and fast beginning of activity and no need of water
with  understanding consistence. In addition
simplicity of taking care of and transportability.*!

Components of the Framework

Mouth dissolving film is a flimsy film with a region of 2-
8 cm2 containing a functioning fixing. The prompt
disintegration, in water or salivation is reached through a
unique framework from water-solvent polymers. Drugs
can be joined up to a solitary portion of 30mg. Segments
of mouth dissolving film incorporates -

1) Dynamic Pharmaceutical operators

Dynamic pharmaceutical substance can be from any
class of pharmaceutically dynamic substances that can be
controlled orally or through the buccal mucosa. It fuses
antiulcers, antiasthmatics, antitussive, antihistaminic,
antiepileptic, expectorants, antianginal, etc. For the
viable definition, portion of medication ought to be in
mgs (under 20 mg/day). Different classifications of

medications, for example, antiemetic, neuroleptics,
cardiovascular  operators, analgesics, antiallergic,
antiepileptic, anxiolytics, tranquilizers, hypnotics,

diuretics, antiparkinsonism specialists, against bacterial
operators and medications utilized for erectile
brokenness, antialzheimers, expectorants and
anitussive.**!

The perfect qualities of a medication to be chosen are as

per the following-

*  The medication ought to have lovely taste.

»  The medication to be consolidated ought to have low
portion commonly under 30mg.

e The drugs with littler and moderate atomic weight
ought to be best.

«  The medicate has ought to be steady and solvent in
water just as in salivation.

+ Itought to be in part unionized at the pH of oral pit.

+ Itought to be able to pervade oral mucosal tissue.

2) Water solvent polymers

The  water-solvent  polymers accomplish  quick
deterioration, great mouth feel and mechanical properties
to the movies. The crumbling pace of the polymers is
diminished by expanding the sub-atomic load of polymer
film bases. A bit of the water dissolvable polymers used
as film past are HPMC E-3 and K-, Methyl cellulose A-
3, A6 and A-15, Pullulan, CMC cekol 30,
Polyvinylpyrollidone PVP K-90, Gelatin, alginate, HPC,
Polyvinyl alcohol, Polydextrins and
dimethylmethanamine. Polymerized rosin is a novel film
shaping polymer.[*%

3) Plasticizers

Definition contemplations (Utilization of plasticizer)
have been accounted for asimportant factors influencing
mechanical properties of movies. The mechanical
properties, for example, rigidity and prolongation to the
movies have likewise been improved by the expansion of
plasticizers. Variety in their focus may influence these
properties. The usually utilized plasticizers are glycerol,
di-butylpthallate and polyethylene glycols and so on.

4) Spit Animating Specialist

More spit creation helps in the quicker crumbling of the
quick dissolving film plans. So the definitions ought to
contain acids which are utilized in the readiness of food
as salivary energizers. Citrus extract, malic corrosive,
lactic corrosive, ascorbic corrosive and tartaric corrosive
are the couple of instances of salivary energizers, citrus
extract being the most favored among them. !

5) Seasoning operators

Seasoning operators can be chosen from the
manufactured flavor oils, oleo saps, remove got from
different pieces of the plants like leaves, leafy foods.
Flavors can be utilized alone or in the mix. Any flavor
can be included, for example, basic oils or water
dissolvable concentrates of menthol, serious mints, for
example,  peppermint, sweet mint, spearmint,
wintergreen, cinnamon, clove, sharp natural product
flavor, for example, lemon, orange or sweet
confectionary flavors, for example, vanillin, chocolate
,0r organic product pith like apple , raspberry, cherry and
pineapple. The measure of flavor expected to cover the
tastedepends on the flavor type and its quality 2

6) Improving specialists

Sugars have become the significant piece of
pharmaceutical items planned to be broken up in the oral
depression. The old style wellsprings of sugar are
sucrose, dextrose, fructose, glucose, fluid glucose and
isomaltose. The counterfeit sugars have increased greater
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ubiquity in pharmaceutical arrangements. Saccharin,
cyclamate and aspartame are the original of the fake
sugars followed by acesulfame-K, sucralose, alitame and
neotame which fall under the second era fake
sugars.1?24

7) Shading operators

FD and C endorsed shading specialists are utilized (not
surpassing focus levels of 1 percent; w/w) in the
assembling of orally quick dissolving films, eg. Titanium
dioxide.™

8) Surfactants

Surfactants go about as solubilizing or wetting or
scattering specialist in detailing so the film gets broke up
in practically no time and discharges dynamic operator
rapidly. A portion of the regularly utilized surfactants are
sodium lauryl sulfate, benzalkonium chloride, tweens
and so on. One of the most significant surfactant is
polaxamer 407 that is utilized as solubilizing, wetting
and Scattering operator.**!

Table 1: Summed up Detail of Various Elements of Oral Film.

Sr.no. | Ingredients Amount (s) (w/w)
1 Drug (API) 5-30%
2 Water solvent polymer 45%
3 Plasticizer 0-20%
4 Saliva animating agent 2-6%
5 Surfactant Q.S.
6 Sweetening Agent 3-6% 3-6%
7 Flavours, Hues, Fillers Q.S.

Advantages of Mouth Dissolving Films

e Bigger surface zone advances fast crumbling and
disintegration in the oral hole.

e Upgraded oral bioavailability of particles that
experience first pass impact.

e Exactness in the directed portion.

e With the assistance of Mouth dissolving film sedate
conveyance framework those medications can be
given to the patients that are not squashed and not
infused to patients.

Better patient consistence.

Simplicity of gulping and no need of water has
prompted better worthiness among the dysphagic
patients.

e Oral movies are adaptable and in this manner less
delicate when contrasted with orally deteriorating
advances (ODT). Consequently, there is simplicity
of transportation and during customer dealing with
and capacity.

e Measurement structure can be devoured at wherever
and whenever according to comfort of the person.

e Mouth Dissolving Movies are normally the size of a
postage stamp and break down on a patient's tongue
very quickly for the fast arrival of at least one APlIs.

e By passing the primary pass impact prompts

decrease of portion which can prompt decrease in

reactions related with the atoms. %2

Convenient dosing.

No water required.

No danger of chocking.

Taste covering.

Enhanced dependability.

Improved persistent consistence.

The sedate enters the fundamental flow with

decreased hepatic first pass impact.

e Site explicit and nearby activity.

e Auvailability of huge surface region that prompts fast
breaking down and disintegration inside oral pit.
e Dose precision in contrast with syrup.

METHODS OF PREPARATION OF MOUTH
DISSOLVING FILMS

At least one of the accompanying procedure can be
utilized to make the mouth dissolving films

1. Dissolvable throwing

Semisolid throwing

Hot dissolve expulsion

Moving strategy

Strong scattering expulsion

apwn

1) Dissolvable throwing technique

In dissolvable throwing technique excipients are broken
down in water, at that point water solvent polymers
included it and in conclusion medicate is added and
blend is mixed to shape homogeneous arrangement. At
long last arrangement is casted in to the petri plate and
dried. 2224

2) Semisolid Throwing

In this technique, arrangement of water solvent film
shaping polymer is blended to arrangement of corrosive
insoluble polymer to frame homogenous gooey
arrangement (for example cellulose acetic acid derivation
phthalate and cellulose acetic acid derivation butyrate).
After sonication, it is covered on non-rewarded throwing
film. On drying the thickness of the film ought to be
about 0.015-0.05 inches. The proportion of the corrosive

insoluble polymer to film framing polymer ought to be
1:412224

3) Hot Dissolve Expulsion
In hot dissolve expulsion technique, right off the bat the
medication is blended in with transporters in strong
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structure. At that point the extruder having warmers
dissolves the blend lastly the soften is formed in to films
by the kicks the bucket.

There are sure advantages of hot soften expulsion which
incorporates

»  Fewer activity units

»  Better content consistency

* Ananhydrous handling

4) Moving Strategy

In moving strategy, an answer or suspension containing
drug is moved on a bearer. The dissolvable is mostly
water and blend of water and liquor. The film is dried on
the rollers and cutted in to wanted shapes and sizes.
Different fixings including dynamic operator are
disintegrated in little part of watery dissolvable utilizing
high shear processor. Water solvent hydrocolloids broke
up in water to shape homogenous gooey arrangement.?’}

5) Strong Scattering Expulsion

In this strategy immiscible parts are expel with
medication and afterward strong scatterings are readied.
At long last the strong scatterings are molded in to films
by methods for dies.”

Film Shaping Polymers

An assortment of polymers are accessible for planning of
quick dissolving oral films™ The utilization of film
framing polymers in oral movies has pulled in extensive
consideration in clinical and nutraceutical applications.
The choice of film shaping polymers, is one of the most
significant and basic parameter for the effective
advancement of film definition. The polymers can be
utilized alone or in blend to give wanted film properties.
The polymers utilized in oral film definition ought to be:

» Nontoxic and nonirritant.

» Devoid of leachable debasements.

» Should not hinder crumbling time of film.

» Tasteless.

» Should have great wetting and spread capacity
property.

» Should have adequate strip, shear, and rigidity.

» Readily accessible.

» Inexpensive.

» Sufficient timeframe of realistic usability.

» Should not help in causing optional diseases in oral
mucosa.

By and by, both characteristic and manufactured

polymers are utilized for the readiness of orally
dissolving films. Table 4 speak to different normal and
manufactured polymers utilized for readiness of quick
dissolving films. Tables 5 and 6 speak to the quality
parameters of characteristic and engineered polymers,
separately.

Regular polymer
Pullulan, starch, gelatin, gelatin,
maltodextrins, polymerized rosin.

sodium alginate,

Manufactured polymer

Hydroxypropyl methylcellulose, sodium
carboxymethylcellulose, polyethylene oxide,
hydroxypropyl cellulose, polyvinylpyrrolidone,

polyvinyl liquor, ethyl cellulose.B!

Utilizations of Quick Dissolving Film

1) Topical applications

The utilization of dissolvable movies might be
achievable in the conveyance of dynamic operators, for
example, analgesics or antimicrobial elements for wound
consideration and other topical conditions.

2) Gastro retentive measurements frameworks
Dissolvable movies are being considered in dose
structures for which water-solvent and ineffectively
solvent particles of different sub-atomic loads are
contained in a film position. Disintegration of the movies
could be activated by the pH or protein emissions of the
gastrointestinal tract and might be utilized to treat
gastrointestinal disarranges.

3) Demonstrative gadgets

Dissolvable movies might be stacked with delicate
reagents to permit controlled discharge when presented
to an organic liquid or to make seclusion boundaries for
isolating different reagents to empower a coordinated
response inside an analytic gadget.[*?

4) Oral mucosal conveyance through sublingual, buccal,
and mucosal courses by utilization of oral flimsy film
could become particular conveyance strategy for
treatments requiring fast medication retention, including
those used to oversee torment, hypersensitivities, rest,
and focal sensory system disorders.'**!

Evaluation Parameters

Thickness

The thickness of film is estimated by micrometer screw
check or aligned computerized Vernier Calipers. The
thickness of movie ought to be in extend 5-200 pm.?!
The thickness ought to be assessed at five distinct areas
(four corners and one at focus) and it is fundamental to
learn consistency in the thickness of movie as this is
straightforwardly identified with precision of portion
circulation in the film.5¥

Dryness/tack test

In the sum total of what there have been eight phases
distinguished for film drying and these are set-to-touch,
dust-free, tack-free (surface dry), dry-to contact,
dry-hard, dry-through (dry-to-handle), dry-to-recoat,
and dry print-free. Tack is the industriousness with
which the strip holds fast to an adornment (a bit of paper)
that has been squeezed into contact with strip.
Instruments are additionally accessible for this
investigation.®®

Rigidity
Rigidity is the most extreme pressure applied to a point
where the strip example breaks. It is determined by the
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applied burden at break isolated by the cross-sectional
zone of strip as given in the condition underneath:
Malleable strength = Burden at disappointment x
100/Strip thickness x Strip width

Percent stretching

At the point when stress is applied on a film (2 x 2 cm2)
test it gets extended, this is alluded to strain. Strain is
essentially the twisting of strip before it gets broken
because of stress. It is estimated by utilizing hounsfield
all inclusive testing machine®! For the most part
lengthening of strip increments as the plasticizer content
increments. It is determined by the recipe:

% Elongation = Increment long of strip x 100/Starting
length of strip B¢

Tear obstruction

Tear obstruction is the opposition which a film offers
when some heap or power is applied on the film
example. The heap mostly applied is of low rate 51
mm/min. The unit of tear opposition is Newton or
pounds-force. As such it is the most extreme power
required to tear the example.”

Youthful's modulus

Youthful's modulus or flexible modulus is the proportion
of solidness of strip.”®! It is spoken to as the proportion
of applied worry over strain in the locale of versatile
disfigurement as follows:

Youthful's modulus = Slant x 100/Strip thickness x
Cross head speed

Hard and weak strips show a high elasticity and
Youthful's modulus with little stretching.™®

Collapsing perseverance

Collapsing perseverance gives the fragility of a film. The
technique followed to decide continuance esteem is that
the film example (2 x 2 cm2) are over and again
collapsed at a similar spot until it breaks or an obvious
split is watched. The occasions the film is collapsed
without breaking or with no noticeable split is the
determined collapsing perseverance esteem.*

In vitro deterioration test

Deterioration time is the point at which an oral film
begins breaking when acquired contact with water or
salivation. For a quick dissolving film, the hour of
crumbling ought to be in scope of 5-30 s. Joined State
Pharmacopeia (USP) deterioration mechanical assembly
can be utilized to contemplate crumbling time. "

In another technique, the breaking down time can be
outwardly controlled by plunging the film in 25 ml water
in a measuring utencil. The measuring glass ought to be
shaken tenderly and the time was noted when the film
starts to breaks or crumbles.*”

In vitro disintegration contemplates
Disintegration is characterized as the measure of
medication substance that goes into the arrangement per

unit time under normalized states of fluid/strong
interface, temperature, and dissolvable fixation. The
standard bin or oar contraption portrayed in any of the
pharmacopeia can be utilized for disintegration testing.
The choice of disintegration medium will basically
depend according to the sink conditions and most
noteworthy portion of Programming interface. The
temperature of disintegration medium ought to be kept
up at 37 = 0.5°C and rpm at 50. At the point when the
oar mechanical assembly is utilized, it has an
inconvenience that oral movies tend to skim over the
disintegration medium™*? utilized treated steel wire work
with strainer opening of around 700 um used to plunge
salbutamol quick dissolving film inside the disintegration
medium. 344

Medication content consistency

This is dictated by any standard examine strategy
portrayed for the specific Programming interface in any
of the standard pharmacopeia. Content consistency is
dictated by assessing the Programming interface content
in singular strip. Cutoff of substance consistency is
85-115%.1!

Organoleptic test

The ideal organoleptic properties a quick dissolving
detailing ought to have are shading, flavor, and taste. As
the detailing will break down in the oral cavity so it
should give worthy organoleptic attractive attributes.
Shading makes a plan adequate among the patients and
also oral movies should have appealing shading as they
are regulated to kids. Thus, shade of detailing ought to be
uniform and appealing. Shading can be assessed by
visual review. The other organoleptic property is the
smell. The flavor utilized in the plan ought to give great
smell to the detailing. The smell of the polymer,
tranquilize, and some other excipient ought to be veiled
with utilization of seasoning specialist. Taste is
additionally a significant factor which must be assessed.
To assess the taste, exceptional human taste boards are
utilized. Trials utilizing electronic tongue estimations
have likewise been accounted for to recognize
pleasantness levels in taste covering formulation*®!
Electronic tongue strategy chips away at the guideline of
potentiometric titration technique. In this fluid examples
can be examined straightforwardly, though strong
examples should be broken up in an appropriate
dissolvable before investigating. In this technique,
reference terminal and sensors are dunked in a container
containing a test answer for 120 s and a potentiometric
distinction between every sensor and a reference anode is
estimated and recorded by the E -tongue software.[*"*®]

Surface pH test

The surface pH of quick dissolving strip can make
symptoms the oral mucosa, so it is important to assess
the surface pH of film. The surface pH of film ought to
be 7 or near unbiased. For this reason, a joined pH
terminal can be utilized. With the assistance of water,
operating system was made somewhat wet and the pH
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was estimated by getting anode contact with surface of
oral film. This examination ought to be done on in any
event six movies of every definition and their mean + SD
can be calculated™ In another strategy to decide the
surface pH, the movies are put on the 1.5%wi/v agar gel
and afterward the pH paper are set on the film, change in
shade of pH paper gives surface pH of the film.

Contact edge

Contact edge estimation predicts the wetting conduct,
breaking down time, and disintegration of oral film.
These estimations are performed with assistance of
goniometer (Stomach muscle Lorentzen and Wettre,
Germany) and the estimations ought to be done at room
temperature. The water used to decide contact edge
ought to be twofold refined water™ A drop of twofold
refined water is set on the outside of dry film. Pictures of
water bead are recorded inside 10 s of testimony by
methods for advanced camera. Advanced pictures can be
broke down by imageJ 1.28v programming (NIH, USA)
for point determination. ™!

Straightforwardness

To decide straightforwardness of oral film, a basic bright
(UV) spectrophotometer can be utilized. The film
example is put on the inner side of spectrophotometer
cell. The straightforwardness of movies is determined as
follows:

Transparency = (log T600)/b =—€c

Where T600 is the transmittance at 600 nm and b is the
film thickness (mm) and c is concentration.”

Filtering electron microscopy

To contemplate the surface morphology of film between
various excipients and medication filtering, electron
microscopy can be utilized. The film test ought to be put
in test holder and at %1000 amplification, different
photomicrographs can be accepted utilizing tungsten
fiber as an electron source.™

Penetration examines

Despite the fact that penetrability of oral mucosa is
4-1000 occasions more noteworthy than that of skin,
penetration studies ought to be done. To examine the
porousness, adjusted Franz dissemination cell can be
utilized alongside porcine buccal mucosa. The Franz
dispersion cell comprises of a giver and a receptor
compartment. In the middle of the two compartments,
mucosa is mounted and the size of the mucosa ought to
be of a similar size as that of the head of receptor
compartment. The receptor compartment is loaded up
with cradle and kept up at 37 + 0.2°C and to keep up
thermodynamics an attractive dab mixing at a speed of
50 rpm is utilized. A film example dampened with a
couple of drops of recreated spit ought to be stayed in
touch with mucosal surface. The benefactor compartment
should comprise of 1 ml mimicked spit liquid of pH 6.8.
At specific span, tests are pulled back and supplanted by
same measure of new medium. By appropriate

expository strategy, level of medication penetrated can
be determined.’?

Rate dampness misfortune

To decide rate dampness misfortune movies of zone 2 x
2 cm2 are cut and weighed precisely on an electronic
equalization. In the wake of gauging, the movies were
kept in desiccators containing melded anhydrous calcium
chloride. The movies ought to be saved for 72 h in the
desiccator. After 72 h, they are taken out and again
gauged and the rate dampness loss of movies was
estimated by utilizing the recipe:

Percent dampness loss = (Beginning weight - Last
weight)/Introductory weight x 100

The rate dampness misfortune considers are done to
decide physical security and respectability of the film.5!
Assurance of % yield of buccal patches*? Rate yield of
buccal patches can be determined by the accompanying
recipe:

% yield = Mass of the buccal patches acquired/Complete
load of medication and polymer x 100.5*

Solidness study

Dependability study ought to be completed by the
Worldwide Meeting on Harmonization (ICH) rules. The
readied definition was enveloped by an uncommon way.
Initially, it was enclosed by a spread paper then above it
an aluminum foil was wrapped and the pressing ought to
be set in an aluminum pocket and make it heat fixed. The
capacity conditions at which definitions are kept ought to
be 30°C/60% relative mugginess (RH) and 40°C/75%
RH. Following 3 months, the movies were assessed for
medicate content, breaking down time, and physical
appearance observation®®

Capacity and bundling

Quick dissolving strips can be pressed utilizing single
pockets, rankle card with different units, multiple-unit
container, and consistent move gadget. There are sure
protected bundling frameworks for quick dissolving
movies, for example, Rapidcard by Labtec and
Core-peel by Amcor adaptable. The quick card is of
same size as a Visa and holds three movies on each side.
Each portion can be taken out individually.®®

CONCLUSION

Quick dissolving films are the novel methodology in oral
medication conveyance frameworks. It guarantees quiet
consistence particularly in the event of pediatrics and
geriatrics patients. They can likewise be utilized when
snappy activity is required. They have numerous
favorable circumstances over ordinary dose shape and
can likewise be utilized in instances of dysphagia,
Parkinson's malady, mucositis, or regurgitating.
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