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Abstract: Now-a-days formulation of the dosage form and the techniques for administration of the dosage form
became a novel approach in pharmaceutical industry. One of the advance technologies is formulation of buccal
film. It is an alternative to traditional oral solid dosage form mainly in pediatric and geriatric patients who
experience difficulties in swallowing oral solid dosage form. The buccal mucosa provides a direct entry into the
circulation and avoid acidic environment. Film casting technique is the common technique for manufacture of
buccal film. It is a proven and accepted technology for the delivery of personal care products and proteins.
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INTRODUCTION metabolism  and  metabolism  in   gastrointestinal   tract.

As we all  know that several  different  types of mucosa) is the alternative route for the drugs like protein
routes of administration for medicaments are there, like and peptides. It avoids the presystemic elimination of the
injectables, inhalables, transdermal, oral and nasal routes drug within the gastrointestinal tract and by-passes the
of administration but the unavoidable truth is that oral first-pass effect and improves bioavailability [9].
route is most acceptable, preferred and effective  route for Buccal film is defined as the dosage form which
drug delivery because of its better therapeutic efficacy dissolves into the buccal mucosa or mouth and releases
and good patient compliance [1, 2]. There are several the medicament to provide local or systemic drug delivery
dosage  forms  for  oral  route i.e., chewable tablet, and employs a water dissolving polymer (hydrocolloid
powder, solution and suspension/ emulsion but they bioadhesive polymer). These polymers allow the dosage
shows some problems with the taste masking that’s why form to adhere, hydrate  and  dissolve into the mouth.
to overcome these types of problems orodispersible Thin film strips are typically designed for oral
tablets were designed in earlier century and further administration, with the user placing the strip on or under
developed as oral disintegrating films [3, 4]. The pediatric the tongue. As the strip dissolves, the drug can enter the
and geriatric patients experiences difficulty in swallowing blood stream enterically, or sublingually [10].
oral solid dosage form that’s why  oral  disintegrating
films were formed to avoid vomiting  in patients [5]. Ideal Characteristics of Orally Soluble Buccal Film
Buccal drug delivery  is an important route of  drug Drug Delivery System [11,12]:
administration. This translates into a less friable dosage
form compared to most commercialized orally Water is not required for administration.
disintegrating tablets, which usually require special Its production method is very cost effective.
packaging [6]. Many mucoadhesive buccal films have Having a taste masking property.
been formulated to release drug locally in order to treat Polymer used should be non toxic and non irritant.
fungal infections in the oral cavity such as oral Drug should have pleasant taste.
candidiasis [7]. Buccal delivery has been developed to Hydrate and dissolves in the buccal cavity within a
improve appearance and control the drug release [8]. fraction of seconds.

Orally administered drugs are prone to some There should be no residue present in the buccal
disadvantages that’s why peptides and proteins cannot cavity after administration.
be administered orally because of hepatic first-pass Should have sufficient hardness.

So that mucoadhesive drug delivery system (buccal
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Advantages of Buccal Film [13, 14]: Buccal films have Final dosage form is cut to contain the desired amount of
some advantages includes. drug

Dissolution rate is quicker than other conventional Packaging
dosage forms.
Increases patient compliance. Advantages:
Stable.
Cost effective. Better physical properties and more flexible.
Enhances the efficacy and lower the dose. Excellent uniformity of thickness.
Onset time of the drug is increased and hence there Easy and low cost processing.
is enhanced absorption of the drug.
Avoid first-pass metabolism and increases Solid Dispersion Extrusion Method [17]: Solid
bioavailability. dispersions are the dispersion of one or more active
Acidic environment can be avoided. ingredients in a solid state in the presence of hydrophilic
Favourable for geriatric and pediatric patients where polymers.
complete dosing can be difficult.

Disadvantages of Buccal Film [15, 16]: Some of the solvent
disadvantages of buccal film are as follows:

Buccal films are moisture sensitive.
Incorporated doses should not be high. Finally with the help of dies solid dispersion are shaped
Provides less surface area for absorption of drug. into the films
Dissolve drug should removed by the swallowing of
saliva. Packaging of the films

Manufacturing Methods of Buccal Films: Following Hot-Melt Extrusion Method [18]: Hot metal extrusion is
methods may be used to manufacture the oral films: commonly used to prepare granules, sustained release

Film casting method
Solid dispersion extrusion method Drugs is mixed with the carriers in solid form
Hot-melt extrusion method
Rolling method Melts the mixture by extruder having heaters

Film casting method [17]: Film casting method is the most With the help of dies the melts is shaped in films
widely used method for the manufacturing of buccal film
due to its low cost and easy processing. Collection of films and packaging

Water soluble polymers are dissolved to form a Advantages:
homogenous solution

It is an anhydrous method.
By using high-shear processor, active pharmaceutical Content uniformity is better than extrusion method.
ingredients and other ingredients are dissolved in
aqueous solvent Rolling Method [19]: In this method the film is prepared

by pre-mix and the additives and then add the drug.
From the solution the entrapped air is removed by vaccum

Prepare pre-mix with film forming polymer, polar solvent
Solution is transferred into the mold and other additives

Casting solution is then dried Add pre mix to feed tank

Active pharmaceutical ingredient is dissolved in a suitable

Solution is incorporated into melt of polymer

tablets and transmucosal drug delivery systems.
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Add required amount of drug to the desired mixer Folding Endurance: It is determined by the repeated

Blend the drug with pre mix to give a uniform matrix

Then a specific amount of uniform matrix is then fed to the
pan through metering pumps

The film is finally formed on the substrate and carried
away by roller

The wet film is then dried

Packaging

Evaluation Parameters of the Buccal Film [20,21]:
Uniformity of the Dosage Units: The uniformity of the
dosage forms of prepared oral film was tested using
twenty preparations and by the analytical method the
content of the drug was determined. According to the
Japanese pharmacopoeia, the acceptance value of the
preparation will be less than 15%. Acceptance value was
calculated by equation1:

AV=[M-X]+ks (1)

Where
M= Label claim X= Average of individual content
k= Acceptability constant s= Standard deviation

Tensile Strength: The maximum stress applied to a point
at which the strip breaks is called as tensile strength. It
was calculated by equation2: 

Tensile strength =force at break/ initial cross sectional
area of film (2)

Percentage Elongation: Percentage elongation was
calculated by equation3:

% elongation=  Increase in length × 100/Original length
(3)

Thickness: Thickness of the strip can be measured by
micrometer screw gauge at different strategic locations.
This is directly related to the dose accuracy.

Tear Resistance:  Tear resistance is the complex function
of its ultimate resistance to rupture. There is very low rate
of loading 51mm/min is employed and designed to
measure force to initiate tearing. The tear resistance is
measured in Newton’s.

folding of the strip at the same place till the strip breaks.
The number of times the film is folded without breaking is
known as folding endurance value.

Young’s Modulus: The measure of stiffness of the strip is
young’s modulus. it is represented by equation4:

Young modulus= slope × 100/strip thickness ×cross-head
speed (4)

Assay/Drug Content: This is determined by any standard
assay method described in the standard pharmacopoeia
for the particular active pharmaceutical ingredient.

Various Patents on Buccal Films/Strips: Various patents
on buccal films/strips are given in detail in Table 1.

Recent Advancements on Buccal Films: Semalty et al.
(2010) formulated mucoadhesive buccal film of enalapril
maleate using muco-adhesive polymer such as sodium
carboxymethylcellulose, hydroxypropylmethylcellulose,
hydroxyethylcellulose  and polyvinyl  pyrrolidone K-90
by solvent casting method. The Prepared films were
evaluated for their weight, thickness, surface pH, swelling
index, drug content uniformity,in vitroresidence time,
folding endurancein vitrorelease and permeation studies.
The films containing 20 mg of enalapril maleate in sodium
carboxymethylcellulose 2% w/v and hydroxyethyl
cellulose 2% w/v showed good swelling, a convenient
residence time and promising controlled drug release that
would be beneficial in the treatment of hypertension and
angina pectoris [47].

Semalty et al. [48] prepared the mucoadhesive buccal
films of glipizide were prepared b solvent casting
technique using hydroxypropylmethylcellulose, sodium
carboxymethylcellulose,  carbopol-934P   and  Eudragit
RL-100 as a film forming polymer. Prepared films were
evaluated for weight, thickness, surface pH, swelling
index, in vitroresidence time, folding endurance, in vitro
release, permeation studies and drug content uniformity.
The films that contains 5 mg glipizide in 4.9% w/v
hydroxypropylmethylcellulose and 1.5% w/v sodium
carboxymethylcellulose was found to be suitable
candidate for the development of buccal films.

Sonawane et al. [49] developed a fast dissolving oral
film of Famotidine by solvent casting method using
polymers such as Hydroxypropylmethylcellulose and
Polyethylene Glycol. The film was characterized for
weight,  thickness,  folding  endurance  and   dissolution
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Table 1: Some Patents on buccal film
Patent no. Inventors Year Work Reference
8475832 Myers et al 2013 The present invention relates to self-supporting dosage forms which provide an active agent 22

for treating narcotic dependence while providing sufficient buccal adhesion of the dosage form.
8241661 Fuisz et al 2012 Film can be made by depositing a fluid including a film forming material and one other 23

component immiscible with the film forming material and having a different density than the
film forming material into a single layer and drying that layer in such a way that after drying
at least one component has a non-uniform distribution in the thickness direction of the
single layer.

6264974 Madhat, Maher N. 2001 Prepared non-sustained release dosage form of Physostigmine, 1,2,3,3a,8,8a-hexahydro-1, 24
3a,8-trimethylpyrrolo[2,3-b] indol-5ol methylcarbamate which provides extremely prolonged
blood levels via buccal or sub lingual route.

7070799 Modi, Pankaj 2006 Use the salts of hyaluronic acid, octylphenoxypolyethoxyethanol, glycolic acid, lactic acid, 25
chamomile extract, cucumber extract, oleic acid, linolenic acid, borage oil, evening primrose
oil, trihydroxy oxo cholanylglycine, glycerin, polyglycerin, lysine, polylysine, triolein for the
preparation of buccal film for the administration of insulin

6596298 Leung et al 2003 Prepared a fast dissolving oral consumable film using pullulan, thymol, methyl salicylate, 26
menthol and eucalyptol for killing the plaque producing germs.

5948430 Zerbe et al 1999 Prepered a water soluble film for oral administration with instant wettability using 27
water-soluble polymers in combination with certain ingredients which provides a therapeutic
effect in the oral cavity.

7648712 Bess et al 2010 Prepared a fast dissolving orally consumable films containing a taste masking agent such as 28
dextromethorphan and water soluble film-forming polymer such as pullulan.

8298583 Myers et al 2012 Thisinvention relates to the pharmaceutical-based film system which includes various 29
small-scale forms of pharmaceutically active agents in a film base such as Tetrahydrolipstatin,

7910641 Myers, Garry L. 2011 The invention relates to pH modulated films include at least one component having a 30
non-neutral pH when combined with water; and a pH modulated polymer system

7132113 Zerbe et al 2006 Prepared a rapidly disintegrating flavored film that completely and quickly disintegrates in the 31
buccal cavity which includes hydroxypropyl cellulose, modified starch and a flavor.

6906043 Awamura et al 2005 Prepared a rapidly soluble film using an edible polymer, a saccharide and a drug. 32
8110547 Lee et al 2008 The present invention relates to the composition for buccal celivery of  parathyroid hormone 33

which includes a delivery agent, a PTH component and a antiresorptive agent.
5456745 Rereger et al 1995 Prepared a flexible, hydrophilic gel film which consist of water soluble polymer being 34

anion-active at neutral pH, water soluble polymer being cation-active at neutral pH, moisturizer,
water, water soluble auxillaries and active substance.

20080260807 Sharp et al 2008 Prepared a water soluble film of nicotine. 35
20110136815 Zerbe et al 2011 Prepared a solid oral film dosage form for enhanced stability by the use of combination 36

of crystallization inhibitors.
20100266669 Meyer et al 2010 Prepared a multizone film of nicotine having two distinct zones for effective buccal absorption. 37
20090004254 Maibach, Todd. 2009 This is related to the manufacturing of the orally dissolvable edible film for the administration 38

of the active drugs to the buccal cavity. The polymer used is pullulan.
20070172515 Fuisz, Richard C. 2007 Prepared a film bandage for mucosal administration of active pharmaceutical ingredients in 39

which first delivery vehicle may be mucoadhesive films which may adhere to mucosal tissue
and the second may contain a active substance for delivery via mucosal tissue.

8092993 Campbell, Shannon E. 2012 Prepared a hydrogel thin film which act as a biosensor and detect the binding the 40
pathogen-specific  markers with their affinity molecules.

7972618 Fuisz et al 2011 Provided a edible-water soluble film in which film is free of anti-foaming agent and include 41
a foam reducing flavoring agent.

5800832 Tapolsky et al 1998 Invention relates to a water soluble erodible delivery system comprises an adhesive layer 42
and non-adhesive backing layer.

20100112050 Ryoo et al 2010 Prepared dosage form for insertion into the mouth for avoiding the gastrointestinal 43
tract particularly antimigraine agents.

5166233 Kuroya et al 1992 Related to soft film applicable to the oral mucosa and comprising a vinyl acetate 44
homopolymer, an acrylic acid polymer and a cellulose derivative.

20100297232 Myers et al 2010 Related to the composition of the film of ondansetron having a taste masked component. 45
4713239 Babaian et al 1987 Prepared antianginal film for treating ischemic heart disease consisting of biologically soluble 46

and resolvable carrier, which is a homopolymer of acryamide.
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using in vitro experimentations. The effect of HPMC and Averineni et al [55] develop the mucoadhesive
PEG on drug release profile and film forming properties buccal film of valdecoxib, a novel COX-2 inhibitor for the
was investigated. treatment of oral sub-mucous fibrosis using chitosan and

Lodhi et al [50] formulated and evaluated a buccal HPMC K4M polymers. The prepared films were evaluated
film of lvabradine hydrochloride for the treatment of for film thickness, swelling properties, drug content,
angina pectoris using solvent casting technique. HPMC weight variation, in vitro release studies, bioadhesive
K15-37, carbopol, PEG, Aspartame, Tween and HPMC force, tensile strength, diffusion studies. The drug
K100-37 are used as a polymer and evaluated for its permeation parameter was evaluate through the dialysis
physical appearance, weight uniformity, thickness, sac and pig buccal mucosa.
swelling index, surface pH, mucoadhesive time and Rossi et al [56] made mucoadhesive buccal film of
folding endurance, in vitro and ex vivo release studies. acyclovir from chitosan hydrochloride and polyacrylic

Nappinnai et al [51] prepared buccal film of acid sodium salt by solvent casting technique. Ionic
nitrendipine, a calcium channel blocker. Using interaction between chitosan hydrochloride and
hydroxypropylmethylcellulose K-100, hydroxyl polyacrylic acid sodium salt was investigated by
propylcellulose,  sodium carboxymethylcellulose, sodium Turbidimetric analysis. The penetration enhancement
alginate, polyvinyl alcohol, polyvinyl pyrrolidone K-30 properties were affected by the mixing ratio of the two
and carbopol-934P for film fabrication. The formed that polymers. 1/1.3 HCS/PAA weight ratio used to form films
contains active pharmaceutical ingredient, represents a promising formulation.
hydroxylpropylcellulose and sodium carboxyme Luo et al [57] prepared a mucoadhesive polymeric
thylcellulose 5±2% w/v was found best among the film using blends of chitosan and hydroxyethylcellulose.
formulation studied. As the content of hydroxyethylcellulose increases the

Alagusundaram et al [52] prepared novel-trans- material becomes more elastic and the adhesion of the
buccoadhesive films of  famotidine using different films towards porcin decreases.
polymer combination of hydroxypropyl methylcellulose, Basalious et al [58] prepared mucoadhesive buccal
carbopol-934P and polyvinyl pyrrolidone. The technique films of fluconazole. The polymers used in the
of    film    formulation   is   solvent   casting  technique. combination of film forming polymers such as
Ex-vivo permeation studies were conducted by using hydroxypropylmethylcellulose, hydroxyethylcellulose,
fresh sheep buccal  mucosa  and  buccoadhesive chitosan, eudragit, sodium alginate and bioadhesive
strength  was  calculated by modified balance method. polymers such as sodiumcarboxymethylcellulose,
The fabricated buccal film was found to be beneficial in carbopol 974P and polycarbophil. The prepared films were
the ulcerative colitis. evaluated by means of film thickness, surface pH, swelling

Meher et  al.  [53]   formulated   mucoadhesive  film capacity, invivo adhesion and drug release. The film that
of carvedilol using methyl cellulose, hydroxy contains 2% HPMC and 1%SCMC shows optimum drug
propylmethylcellulose and Eudragit (RSPO) as a film release and acceptable elasticity.
forming polymer. The films were prepared by solvent Alanazi et al. [59] formulated buccoadhesive film of
casting method and compatibility between drugs and ketorolac promethamine, typically a NSAID using
polymers  were  revealed  by FTIR and DSC analysis. sodiumcarboxymethylcellulose, hydroxypropylcellulose,
Films showed ex-vivo permeation through goat buccal hydroxypropylmethylcellulose and carbopol 934 as
mucosa in 12 hrs. bioadhesive polymer. The films werw formulated by

Jain et al [54] prepared and evaluate buccal film solvent casting technique. Films that contain 0.5%
containing progesterone using solvent casting technique. carbopol and 0.5% HPMC were found to be best films.
The main polymer used is chitosan. Prepared films have Perioli et al [60] made buccal mucoadhesive films of
been evaluated in terms of film weight, thickness, density, ibuprofen using polyvinylpyrrolidone as film forming
surface pH, FT-IR, X-ray diffraction analysis, polymer and carboxymethylcellulose as a mucoadhesive
bioadhesion, swelling properties, in vitro drug release and polymer. The prepared films were evaluated in terms of
in vivo  studies. Maximum bioadhesion force was swelling, mucoadhesion and organoleptic characters.
recorded for PVP buccal films as compared to other films.
The  prepared  buccal films were effective in Marketed Products [61-62]: Some of the marketed
contraception. products of buccal film are given in Table 2.
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Table 2: Marketed product list
S.No Brand Name Manufacturer Use API Used
1. Breakyl Meda Pharmaceuticals Pain Management Fentanyl Citrate
2. Zuplenz Vestiq Pharmaceuticals Nausea Ondansetron
3. Theraflu Novartis Cough & cold Acetaminophen/ phenylephrine
4. Niquitin LTS Smoking cessation Nicotine
5. Gas X® Novartis Anti-Flatulence Simethicone
6. Setofilm® LTS Antiemetic Ondansetron
7. Onsolis® LTS Pain Management Fentanyl Citrate
8. Chloraseptic Prestige Sore throat Benzocaine

CONCLUSION 7. Singh S., S. Jain, M. Muthu, S. Tiwari and R. Tilak,

As we reviewed that the buccal cavity mainly the bioadhesive films containing clotrimazole, AAPS
buccal mucosa is the most effective and applied route of Pharmaceutical  Science and Technology,  9: 660-667.
administration for the drugs that degrades in the gastric 8. Deshpande,  A.A.,   N.H.  Shah,  C.T.  Rhodes  and
environment of the GI tract. From this literature survey it W. Malick, 1997. Evaluation of films used in
can be concluded that the buccal film is a most promising development of a novel controlled-release system for
formulation as a drug delivery system for different types gastric retention. Int J. Pharm, 159: 255-258.
of drugs to be administered. 9. Shojaei, A.H., R.K. Chang, X. Guo, B.A. Burnside and
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