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ABSTRACT
Among novel drug delivery systems, Buccal mucoadhesive systems have attracted great attention in recent years due to their ability to adhere and

remain on the oral mucosa and to release their drug content gradually. Mucoadhesion may be defined as the process where polymers attach to biological substrate
or a synthetic or natural macromolecule, to mucus or an epithelial surface. Buccal mucoadhesive films can improve the therapeutic effect of drug by increasing the
absorption of drug through oral mucosa which increases the drug bioavailability by reducing the hepatic first pass effect. Natural polymers have recently gained
importance in pharmaceutical field. Mucoadhesive polymers are used to improve drug delivery by increasing the dosage form’s contact time and residence time
with the mucous membranes. This review article deals with the novel approaches use in the buccal drug delivery systems.
Keywords: Buccal delivery, permeation enhancers, Mucoadhesive, chitosan, Bioadhesive strength.

INTRODUCTION

Buccal drug delivery is one of the novel drug delivery

systems. It localized the delivery of drug to tissues of the oral

cavity for the treatment of bacterial and fungal infection as

well as periodontal disease [1]. Buccal drug delivery also a

safer mode of drug delivery system and can be able to

remove in case of toxicity and adverse effect. Buccal mucosa

has an excellent accessibility, which leads to direct access to

systemic circulation through the internal jugular vein bypasses

the drugs from hepatic first pass metabolism [2]. The

administration of drug through buccal route provides a direct

entry of drug molecule into the systemic circulation via

avoiding the first pass metabolism [3]. It is possible bypass of

first pass effect and avoidance of pre-systemic elimination

within the gastrointestinal tract. Buccal route is preferred the

drugs having poor bioavailability because of high first pass

metabolism [4]. Mucoadhesion is the phenomenon between

two materials which are held together for prolong period of

time by interfacial force. It is generally referred as

mucoadhesion when interaction occurs between polymer and

epithelial surface [5, 6]. Buccal patches are highly flexible and

thus much more readily tolerated by the patient than tablets
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from the attack of harmful environmental agents like

microbial toxins, antigens, carcinogens, enzymes etc. Oral

epithelium proliferation time is 5-6 days. Oral cavity is that

area of mouth delineated by the lips, cheeks, hard palate,

soft palate and floor of mouth. The oral cavity consists of two

regions. Outer oral vestibule which is bounded by cheeks,

lips, teeth and gingival (gums). Oral cavity proper which

extends from teeth and gums back to the faucets (which lead

to pharynx) with the roof comprising the hard and soft

palate. The tongue projects from the floor of the cavity.

FUNCTIONS OF ORAL CAVITY [11]

• It helps in chewing, mastication and mixing of food stuff.

• It is Helps to lubricate the food material and bolus.

• To identify the ingested material by taste buds of tongue.

• To initiate the carbohydrate and fat metabolism.

• As a portal for intake of food material and water.

• To aid in speech and breathing process.

Methods to increase drug delivery via buccal route:

1. Permeation enhancers[12] :

The epithelium that lines the buccal mucosa is a very effective

barrier to the absorption of drugs. Sub-stances that facilitate

the permeation through buccal mucosa are referred as

absorption enhancers. As most of the absorption enhancers

were originally designed for increase the absorption of drug

and improved efficacy and reduced toxicity. However, the

selection of enhancer and its efficacy depends on the

physicochemical properties of the drug, site of administration,

nature of the vehicle and other excipients. In some cases

usage of enhancers in combination has shown synergistic

effect than the individual enhancers. The efficacy of

enhancer in one site is not same in the other site because of

differences in cellular morphology, membrane thickness,

enzymatic activity, lipid composition and potential protein

interactions are structural and functional properties. The most

common absorption enhancers are azone, fatty acids, bile

salts and surfactants such as sodium dodecyl sulfate.

Solutions/gels of chitosan were also found to promote the

transport of mannitol and fluorescent-labelled dextrans

across a tissue culture model of the buccal epithelium while

Glyceryl monooleates were reported to enhance peptide

absorption by a co-transport mechanism.

Mechanism [13]: Mechanisms by which penetration enhancers

are thought to improve mucosal absorption are as follows.

• Changing mucus rheology: Mucus forms viscoelastic layer of

varying thickness that affects drug absorption. Further, saliva

covering the mucus layers also hinders the absorption. Some

permeation enhancers' act by reducing the viscosity of the

mucus and saliva overcomes this barrier.

• Increasing the fluidity of lipid bilayer membrane: The most

accepted mechanism of drug absorption through buccal

mucosa is intracellular route. Some enhancers disturb the

intracellular lipid packing by interaction with either lipid

packing by interaction with either lipid or protein

components.

• Acting on the components at tight junctions: Some enhancers

act on desmosomes, a major component at the tight junctions

there by increases drug absorption.

•
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2. Prodrug [15]:

Nalbuphine and naloxone bitter drugs when administered to

dogs via buccal mucosa causes excess salivation and

swallowing. As a result, the drug exhibited low

bioavailability. Administration of nalbuphine and naloxone in

prodrug form caused no adverse effects, with bioavailability

ranging from 35 to 50% showing marked improvement over

the oral bioavailability of these compounds.

3. pH:

The in vitro permeability of acyclovir was found to be pH

dependent with an increase in flux and permeability

coefficient at both pH extremes (pH 3.3 and 8.8), as

compared to the mid-range values (pH 4.1, 5.8, and 7.0).

NOVEL BUCCAL DOSAGE FORMS

The novel type buccal dosage forms include buccal adhesive

patches, tablets, films, semisolids (ointments and gels) and

powders [16].

1. Patches and Films:-

Patches consists of two laminates, with an aqueous solution of

the adhesive polymer being cast onto an impermeable

backing sheet, which is then cut into the required oval shape
[17]. A novel mucosal adhesive film called “Zilactin” -

consisting of an alcoholic solution of hydroxyl propyl

cellulose and three organic acids. The film which is applied to

the oral mucosal can be retained in place for at least 12



Khan S. et al., June - July, 2016, 5(4), 2201-2208

©SRDE Group, All Rights Reserved. Int. J. Res. Dev. Pharm. L. Sci. 2204

Methods of preparation [23]

1. Solvent casting [24]

In this method, all patch excipients including the drug co-

dispersed in an organic solvent and coated onto a sheet of

release liner. After solvent evaporation a thin layer of the

protective backing material is laminated onto the sheet of

coated release liner to form a laminate that is die-cut to

form patches of the desired size and geometry.

Flow chart of Solvent casting Method [25]

Water soluble ingredient is dissolve in water (H2O) and API

and other agent are dissolving in suitable solvent so as to

form a clear solution.

↓

Followed by both the solution are mixed

↓

Resulting solution in cast as a film is and allowed to dry

↓

Film is coated

2. Direct milling

Drug and excipients are mixed by kneading, usually without

the presence of any liquids. After the mixing process,

material is rolled on a release liner until the desired thickness

is achieved. The backing material is then laminated as

previously described [26]. While there are only minor or even

no differences in patch performance between patches

fabricated by the two processes, the solvent-free process is

preferred because ther
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4. Folding endurance [32]:- Folding endurance can be

done by folding the patches upto200 times with our

breaking.

5. Thermal analysis study:- Thermal analysis study is
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and elongation at break is evaluated using a tensile

tester. Film strip with the dimensions of 60 x 10 mm and

without any visual defects cut and positioned between

two clamps separated by a distance of 3 cm. Clamps

designed to secure the patch without crushing it during

the test, the lower clamp held stationary and the strips

are pulled apart by the upper clamp moving at a rate
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