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Abstract: Among the various route of drug delivery, the oral route is most ancient as well as preferred by the patient being 

convenient to take. However, oral administration of drugs has shortcoming such as hepatic first-pass metabolism and enzymatic 

degradation within the GI tract which comprehend a hindrance to the absorption of peptides and protein group of drug. On the 

opposite of per oral route, mucosal layer (nasal, rectal, vaginal, ocular and oral cavity) are often consider as potential site for drug 

administration and having distinct advantage for systemic drug delivery. This advantage includes possible liver bypass effect, 

avoidance of presystemic elimination within the GI tract with improved absorption and hence better bioavailability. 

Although, the mucosal surface has a site of drug delivery has certain drawback too as the lack of dosage form retention as the 

site of absorption. Consequently, the concept of bioadhesive polymer has extensively been employed in the development 

of transmucosal drug delivery system. If these polymers are then incorporated into buccal formulations, drug absorption by 

buccal mucosa layer may be enhanced or the drug may be release for extended period of time in accordance with the formulation 

design at a particular site. This review describe historical background of mucoadhesive system, different polymer used, 

permeation enhancer, theory and mechanism of mucoadhesion, evaluation method of bioadhesive system both in vitro and in vivo. 

   Keywords – Buccal drug delivery, first pass metabolism, mucoadhesives polymers. 

 

1.  INTRODUCTION 

After oral drug administration many drugs are subjected to pre systemic clearance in liver, which regularly ends up in an absence 

of correlation between membrane permeability, absorption and bioavailability. Here for the drug delivery oral route is pretty site for 

the same because of simple administration and avoids possible drug degradation within the digestive tract likewise as first pass 

hepatic metabolism. This is often because of direct access of the drug into the circulation through the inner jugular bypasses drugs 

from the hepatic first pass metabolism resulting in higher bioavailability. This paper gives a concise review of buccal dosage forms 

and their formulation accepts during this form of drug delivery technology. 

 

1.1. Bioadhesion 

Bioadhesion could also be defined because the state during which two materials, a minimum of one in all which is of biological 

nature, are held together for extended periods of your time by interfacial forces and therefore the American Society of Testing and 

Materials has defined it because the state within which interfacial forces, which can comprises valence forces, interlocking act ion, or 

both, hold two surfaces Together. For drug delivery systems, the term bioadhesion implies attachment of a drug carrier system to a 

selected biological location. The biological surface will be epithelium, or the mucous coat on the surface of a tissue. If adhesive 

attachment is to mucous coat, the phenomenon is said as mucoadhesion. Adhesion could be a process, simply defined because the 

‘‘fixing” of two surfaces to at least one another or are often defined because the bond produced by contact between a pressure-

sensitive adhesive and a surface. The bond formed between two biological surfaces or between a biological and artificial surface is 

stated because the bioadhesion. Generally in bioadhesive drug delivery, the adhesion between the synthetic or natural polymers and 

therefore the gastrointestinal mucosa or the other soft tissues like buccal tissue is employed to explain the term bioadhesion or 

synonymously used with the terms mucoadhesion and buccoadhesion. Within the recent years the interest is growing to develop a 

drug delivery system with the employment of a mucoadhesive polymer which will attach to related tissue or to the surface coating of 

the tissue for targeting various absorptive mucosa like ocular, nasal, pulmonary, buccal, vaginal, etc. Thus mucoadhesion is also 

defined as drug delivery systems that utilize property of bioadhesion of certain water-soluble polymers that become adhesive on 

hydration and hence will be used for targeting a drug to a selected region of the body for extended periods of your time. This 

technique of drug delivery is termed mucoadhesives drug delivery system. The buccal region of oral fissure is a gorgeous target for 

administration of drug of choice. Buccal drug delivery involves the administration of desired drug through the buccal mucosal lining 

of the oral cavity.  
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1.2 per the potential site of application mucoadhesive drug delivery will be classified as follows. 

1. Buccal drug delivery system 

2. Vaginal drug delivery system 

3. Rectal drug delivery system 

4. Nasal drug delivery system 

5. Ocular drug delivery system 

6. Sublingual drug delivery system 

7. Gastrointestinal drug delivery system 

 

1.3 Buccal drug delivery system 

The ideal characteristics of a bucco-adhesive system are as follows: 

1.3.1. Should adhere to the buccal mucosa quickly and have optimum mechanical strength. 

1.3.2. Drug should release in a very controlled manner. 

1.3.3. Facilitates the speed and extent of drug absorption. 

1.3.4. Should have patient compliance. 

1.3.5. Mustn't obstruct normal functions like talking, eating and drinking. 

1.3.6. Should achieve the unidirectional release of drug towards the mucosa. 

1.3.7. Shouldn't aid in development of secondary infections like tooth decay. 

1.3.8. Possess a good margin of safety both locally and systemically. 

1.3.9. Should have good resistance to the flushing action of saliva. 

 

1.4 Structure of the oral mucosa 

The oral mucosa consists of an outermost layer called stratified squamous epithelium and below a basement membrane; a lamina 

propria followed by the sub-mucosa because the deepest layer. It also contains many sensory receptors including the taste receptors of 

the tongue. The blood epithelium is assessed as non-keratinized tissues. Light microscopy reveals several distinct patterns of 

maturation within the epithelium of the human oral mucosa supported various regions of the oral fissure. Three distinctive layers of 

the oral  mucosa are the epithelium, basement membrane, and connective tissues as shown in figure 1. The mouth is lined with the 

epithelium, below which lies the supporting basement membrane. The basement membrane is successively, supported by connective 

tissues. 

 
 

Fig.1. Section of Buccal Mucosal Layer 

1.5 Functions of the Oral Mucosa 

1.5.1. Protection: Barrier for mechanical trauma and microbiological insults. 

1.5.2. Sensation: Temperature (heat and cold), touch, pain, taste buds, thirst; reflexes like swallowing, etching, gagging and salivating. 

1.5.3. Secretion: Salivary secretion. 

1.5.4. N Thermal regulation: Important in dogs not in humans. 

1.6 Organization of the Oral Mucosa 

    It has three types: 

1.6.1. Masticatory Mucosa: 25% of total mucosa. Gingiva (free, attached and interdental) and surface. Primary mucosa to be in reality  

         with food during mastication. Masticatory mucosa is sometimes keratinized. 

1.6.2 Lining Mucosa: 60% of total mucosa. Covers the ground of mouth, ventral (underside) tongue, alveolar mucosa, cheeks, lips and  

          soft palate. Doesn’t function in mastication and thus has minimal attrition. Non-keratinized; soft and pliable. 

1.6.3 Specialized Mucosa:  15%  of total  mucosa.  Covers  dorsal  tongue  and  composed  of cornified epithelial papillae. 

 

 

 

 

 

http://www.ijcrt.org/


www.ijcspub.org                                                   © 2022 IJCSPUB | Volume 12, Issue 1 March 2022 | ISSN: 2250-1770 

IJCSP22A1153 International Journal of Current Science (IJCSPUB) www.ijcspub.org 272 
 

1.7 Oral mucosa 

The oral mucosa is extremely perfused with blood vessels with a high blood rate of 20- 30mL/min for every 100gm of the tissue. 

The blood vessels are near the surface and also the lymphatic drainage is additionally well developed. Hence therapeutic concentrations 

of the drug are achieved rapidly. The oral mucosa normally is somewhat leaky epithelia intermediate between that of the epidermis and 

intestinal mucosa. It’s estimated that the permeability of the buccal mucosa is 4-4000 times greater than that of the skin. The 

permeability coefficients for many compounds are consistently higher for the buccal and oral mucosa than for normal and hydrated 

skin. There are two permeation pathways for passive drug transport across the oral mucosa, Para cellular and transcellular routes. The 

Para cellular route (intercellular, passing round the cell) drug transport occurs between the cells, whereas transcellular route 

(intracellular, passing through the cell) of drug transport occurs across the cell membranes into the cells as shown in figure 2. The 

intercellular spaces are less lipophilic in character than the cytomembrane hence hydrophilic compounds have higher solubilit ies during 

this environment. The semipermeable membrane, however, is extremely lipophilic in nature, and hydrophilic solutes have great 

difficulty permeating the cytomembrane due to a low partition coefficient. The solutes traverse from one route quite the opposite. 

Therefore, the intercellular spaces pose the most important barrier to passive permeation of lipophilic compounds, and also the plasma 

membrane acts because the major transport barrier for hydrophilic compounds.

 
Fig. 2: The Mechanism of Paracellular and Transcellular routes of transport. 

 

1.8 Barriers to penetration across buccal mucosa 

The barriers like saliva, mucus, membrane coating granules, basement membrane etc., retard the speed and extent of drug 

absorption through the buccal mucosa. The most penetration barrier exists within the outermost quarter to 1 third of the epithelium 

 

1.9 Basement Membrane 

Although the superficial layers of the oral epithelium represent the first barrier to the entry of drugs from the outside, it 's evident 

that the basement membrane also plays a task in limiting the passage of materials across the junction between epithelium and animal 

tissue. An analogous mechanism appears to control within the other way. The charge on the constituents of the basal lamina may limit 

the speed of penetration of lipophilic compounds that may traverse the superficial epithelial barrier relatively easily. 

 

1.10 MECHANISM OF MUCOADHESION 

Mucoadhesion is that the attachment of the drug together with an acceptable carrier to the tissue layer. It’s a posh phenomenon 

which involves wetting, adsorption and interpenetration of polymer chains. 

  

1.10.1 Mucoadhesion has the subsequent mechanism 

1. Intimate  contact  between  a  bioadhesive  and  a  membrane  (wetting  or  swelling phenomenon also called as contact stage). 

2. Penetration of the bioadhesive into the tissue or into the surface of the tissue layer (interpenetration or consolidation stage). 

Residence time for many mucosal routes is a smaller amount than an hour and typically in minutes, it will be increased by the addition 

of an adhesive agent within the delivery system which is helpful to localize the delivery system and increases the contact time at the 

location of absorption. The precise mechanism of mucoadhesion isn't known but an accepted theory states that a detailed contact 

between the mucoadhesive polymer and mucin occurs which is followed by the interpenetration of polymer and Mucin is shown in 

figure 3. The adhesion is prolonged because of the formation of vandervaals forces, hydrogen bonds and electrostatic bonds.

 
Fig. 3: The two steps of the process of mucoadhesion 
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1.11 Theories of mucoadhesion 

Bioadhesion is also defined because the state during which two materials, a minimum of one among which is biological in nature, 

are held together for extended periods of your time by interfacial forces. Within the pharmaceutical sciences, when the adhesive 

attachment is to mucus or a mucosa, the phenomenon is remarked as mucoadhesion. Various theories are developed within the 

formation of bioadhesive bonds and are supported the formation of mechanical bonds, while others concentrate on chemical 

interactions is shown below. 

 

1.12 The subsequent are the theories for the mechanism of mucoadhesion 

1. Electronic theory 

Electronic theory is predicated on the premise that both mucoadhesive and biological materials possess opposing electrical charges. 

Thus, when both materials acquire contact, they transfer electrons resulting in the building of a double electronic layer at the interface, 

where the attractive forces within this electronic double layer determines the mucoadhesive strength. 

2. Adsorption theory 

According to the adsorption theory, the mucoadhesive device adheres to the mucus by secondary chemical interactions, like in Van der 

Waals and hydrogen bonds, electrostatic attraction or hydrophobic interactions.  

3. Wetting theory 

The wetting theory applies to liquid systems which present affinity to the surface so as to contact it. This affinity is found by using 

measuring techniques like the contact angle. The overall rule states that the lower the contact angle then the greater the affinity 

(Figure1).   

4. Diffusion theory 

Diffusion theory describes the interpenetration of both polymer and mucin chains to a sufficient depth to form a semi-permanent 

adhesive bond. It’s believed that the adhesion force increases with the degree of penetration of the polymer chains. This penetration rate 

depends on the diffusion coefficient, flexibility and nature of the mucoadhesive chains, mobility and contact time.  

5. Fracture theory 

This is perhaps the most-used theory in studies on the mechanical measurement of mucoadhesion.           

The fracture theory is anxious only with the force required to separate the parts, it doesn't take into consideration the interpenetration or 

diffusion of polymer chains. Consequently, it's appropriate to be used within the calculations for rigid or semi-rigid bioadhesive 

materials, within which the polymer chains don't penetrate into the mucus layer. 

6. Mechanical theory 

Mechanical theory considers adhesion to ensue to the filling of the irregularities on a rough surface by a mucoadhesive liquid. 

Moreover, such roughness increases the interfacial area available to interactions thereby aiding dissipating energy and may be 

considered the foremost important phenomenon of the method. Lee, Park, Robinson, 2000 had described that it is unlikely that the 

mucoadhesion process is that the same for all cases and thus it cannot be described by one theory 

Mechanisms involved in drug absorption across the oral mucosa 

The main mechanism involved in drug transfer across the oral mucosa, common with all regions of the digestive tract, is passive 

diffusion, although facilitated diffusion has also been shown to require place, primarily with nutrients. The mechanism is represented in 

Figure 4. Passive diffusion involves the movement of a solute from a part of high concentration within the mouth to a locality of low 

concentration within the buccal tissues. 

 

 
Fig.4: Schematic representation of the absorption kinetics of Buccal presented drug 

 

 

2. FORMULATION CONSIDERATIONS 

For buccal drug delivery, it's cardinal to prolong and augment the contact between drug and mucosa to get the required therapeutic 

effect. Buccal adhesive drug delivery systems with the dimensions 1-3cm and a daily dose of 25mg or less are preferable. The maximal 

duration of buccal delivery is approximately 4-6h. The excipients utilized in the formulation should be GRAS- listed (Generally 

Recognized as Safe). 
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2.1 Mucoadhesive polymers 

Polymer could be a generic term accustomed describes a really long molecule consisting of structural units and repeating units 

connected by covalent chemical bonds. The term springs from the Greek words: polys meaning many and more meaning parts. 

Mucoadhesives are synthetic or natural polymers that interact with the mucus layer covering the mucosal epithelial surface and main 

molecules constituting a significant a part of mucus. The concept of mucoadhesives has alerted many investigators to the chance that 

these polymers may be accustomed overcome physiological barriers in long-term drug delivery. 

  

Table No.1: Mucoadhesive Polymers used in Buccal Drug Delivery  

Criteria Categories Examples 

Source Semi natural/ 

natural 

Agarose, chitosan, gelatin, Hyalorunic acid, Various gums(guar, hakea, 

xanthan, gellan, Carrageenan, pectin and sodium alginate 

Synthetic Cellulose Derivatives 

CMC, thiolated CMC, sodium CMC, HEC, HPC, HPMC, MC, 

methylhydroxyethylcellulose 

Poly(acrylic acid)-based polymers 
CP, PC, PAA, polyacrylates, poly(methylvinylether- comethacrylic acid), 

poly(2-hydroxyethyl methacrylate), poly(acrylicacidco-ethylhexylacrylate),     

poly(methacrylate), poly(alkylcyanoacrylate),    poly(isohexylcyanoacrylate), 

poly(isobutylcyanoacrylate), copolymer of acrylic acid. 

Others : Polyoxyethylene, PVA, PVP, thiolated polymers 

Aqueous 

Solubiltiy 

Water -soluble CP, HEC, HPC, HPMC (cold water), PAA, sodium CMC, sodium alginate 

Water 

insoluble 

Chitosan (soluble in dilute aqueous acids), EC, PC 

Charge Cationic Aminodextran, chitosan, (DEAE)-dextran, TMC 

Anionic Chitosan-EDTA,  CP,  CMC,  pectin,  PAA,  PC,  sodium alginate, sodium 

CMC, xanthan gum 

Non-ionic Hydroxyethyl starch, HPC, poly(ethylene oxide), PVA, PVP, scleroglucan 

Potential 

Bioadhesive 

forces 

Covalent Cyanoacrylate 

Hydrogen 

bond 

Acrylates [hydroxylated methacrylate, poly(methacrylic acid)], 

CP, PC, PVA 

Electrostatic 

interaction 

Chitosan 

 

2.1 Penetration Enhancers 

In order to style penetration enhancers, with improved efficacy and reduced toxicity profile it's required to grasp the link between 

enhancer structure and also the effect induced within the membrane and therefore the mechanism of action. However, selection of 

enhancer and  its  efficacy depends on the physicochemical properties of the drug, nature of the vehicle and other excipients which are 

drug specific and will be safe and non-toxic, pharmacologically and chemically inert, non-irritant, and non-allergenic. One amongst the 

most important disadvantages related to buccal drug delivery is that the low flux which ends up in low drug bioavailability. Hence, 

various compounds are investigated for his or her use as buccal penetration enhancers so as to extend the flux of medicine through the 

mucosa. 

 

2.2  Solubility Modifiers 

Solubilization of poorly water-soluble drugs by complexation with cyclodextrins and delivering via the buccal mucosa is 

advantageous in increasing drug absorption and bioavailability. 

API will be dissolved or dispersed in a very solvent to boost transport. Basically, the mechanism may be categorized as follows: 

2.2.1 Change within the thermodynamic activity (by increasing the degree of saturation within the vehicle) 

2.2.2 Facilitate partitioning of API from the vehicle within the mucosa. 
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3 FACTORS AFFECTING MUCOADHESION 

1. Polymer based factors: 

➢ Molecular weight of the polymer 

➢ Concentration of polymer used 

➢ Swelling factor 

2. Physical factors: 

➢ pH at polymer substrate interface 

➢ Applied strength 

➢ Contact time 

3. Physiological factors: 

➢ Mucin employee turnover 

➢ Diseased state 

3.1 Polymer related factors: 

➢ Molecular weight: 

The bioadhesive force increases with relative molecular mass of polymer, up to 1, 0000 and beyond this level there's not much effect. 

To permit chain interpenetration, the polymer molecule must have an adequate length 

➢ Concentration of active polymers: 

The coiled molecules become solvent poor and also the chains available for interpenetration don't seem to be numerous, for solid 

dosage forms like tablets showed that the upper the polymer concentration the stronger the bioadhesion. Flexibility of polymer chain 

➢ Swelling factor: 

Swelling depends on both polymers concentration and on presence of water. When swelling is simply too great a decrease in 

bioadhesion occurs. 

3.2 Environment related factors: 

3.2.1 pH at polymer substrate interface 

pH influences the charge on the surface of both mucus and therefore the polymers. Mucus will have a special charge density betting on 

pH thanks to difference in dissociation of functional groups on the carbohydrate moiety and amino acids of the polypeptide back bone. 

3.2.2 Applied strength: To place a solid bioadhesive system, it's necessary to use an outlined strength. 

3.2.3.Contact time: The mucoadhesive strength increases because the initial contact time increases. 

 

3.3 Physiological Variables: 

3.3.1Mucin turnover: 

The natural turnover from the mucus layers is very important for a minimum of two reasons. a. The mucin turnover is anticipated to 

limit the continuance of the mucoadhesive on the mucus layers. 

3.3.2 Diseased states: 

Physicochemical properties of mucus are known to vary during diseased states, like communicable disease, gastric ulcers, colitis, 

monogenic disease, bacterial and fungal infections of the feminine reproductive tract and inflammatory conditions of the attention.  

 

4. METHODS OF EVALUATION 

In vitro tests / ex-vivo 

4.1 Adhesion weight method: A system where suspension of an exchange resin particles flowed over the inner mucosal surface of a 

piece of guinea pig intestine and also the weight of adherent particles was firm.  

4.2 Flow channel method: Mikos and Peppas developed this method which utilizes a skinny channel made from glass which is 

crammed with 2% w/w solution of bovine submaxillary mucin, thermo stated at 37°C. Humid air at 37°C was skilled glass channel.  

4.3 Fluorescent probe method: So as to look at an outsized number of polymers for his or her Bioadhesive potential, the technique of 

labelling the lipid bilayer and memberane protein with the fluorescent probes namely pyrene and fluorescein isothiocynate, 

respectively, was used.  

 

4.4 Mechanical spectroscopic method: Mechanical spectroscopy was accustomed investigate the interaction between glycoprotein gel 

and polyacrylic acid, and also the effect of pH and polymer chain length on this. 

4.5 Thumb test: It’s simple test method accustomed quantify mucoadhesiveness. The issue of pulling the thumb from the adhesive as a 

function of pressure and make contact with time gives a measure of adhesiveness. It’s presumably that any mucoadhesive system is 

adhesive to fingers, since most mucoadhesives are non-specific and not mucin specific and like mucin the skin has also many hydroxyl 

groups for interaction with Bioadhesive systems.  

4.6 Colloidal Gold Staining: This  technique employed  red  colloidal  gold particles, which were stabilized by the absorbed mucin 

molecules to make mucin gold conjugates. Upon interaction with mucin-gold conjugates, Bioadhesive hydrogel developed a red colour 

on the surface. Thus the interaction between them could easily be quantified, either by measurement of the intensity of the red colour on  

the hydrogel surface or by the measurement of the decrease within the concentration of the conjugates from the absorbance changes at 

wavelength. 
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4.7 Electronic conductance: This method is employed to check the semisolid mucoadhesive ointments. The adhesion of Orabase, 

carbopol, eudispert, gum and methylcellulose to artificial membranes in artificial saliva was studied by employing a modified rotational 

viscometer capable of measuring electrical conductance. Within the presence of adhesive the conductance was comparatively low, 

because the adhesive was removed, the worth increased to final value, which corresponds to the conductance of saliva, which indicates 

the absence of adhesion. 

 

5. CLASSIFICATION OF BUCCAL DEVICES 

5.1.  Buccal Tablets 

Bioadhesive tablets could also be prepared using different methods like direct compression or wet granulation technique. For 

delivery of drug via buccal route, the tablets which are inserted into the buccal pouch may dissolve or erode; therefore, they have to be 

formulated and compressed with sufficient pressure only to convey a tough tablet. To enable or to realize unidirectional release of drug, 

water impermeable materials, like ethyl cellulose, hydrogenated purgative, etc. could also be used either by compression or by spray 

coating to coat every face of the tablet except the one that's up-to-date with the buccal mucosa. Bilayered and multilayered tablets are 

already formulated using bioadhesive polymers and excipients. If necessary, the drug could also be formulated in certain physical 

states, like microspheres, before direct compression so as to realize some desirable properties e.g. enhanced activity and prolonged drug 

release. 

5.2. Buccal semisolid dosage forms 

These are semisolid dosage forms having the advantage of easy dispersion throughout the oral mucosa over the opposite variety of 

dosage forms. Bioadhesive formulations are accustomed overcome the poor retention of gels on the buccal mucosa. Certain bioadhesive 

polymers for instance, sodium carboxymethyl cellulose undergo a physical change from a liquid to a semisolid. This variation enhances 

or improves the viscosity, leading to sustained or controlled release of medication. Buccal bioadhesive semisolid dosage forms 

comprises finely powdered natural or synthetic polymer dispersed during a polyethylene or in solution, like Arabase. 

 5.3. Buccal Patches 

Buccal patches are described as laminates which comprise of an impermeable backing layer, a drug-containing reservoir layer which 

releases the drug in an exceedingly controlled manner, and a bioadhesive surface for mucosal attachment.  

Buccal films 

In recent years, numerous bioadhesive dosage forms for delivery of drug via the buccal route are developed like films, tablet, patches, 

discs, gels and ointments. Buccal films are preferable over mucoadhesive discs and tablets in terms of patient comfort and adaptability 

and that they ensure more accurate drug dosing and longer continuance compared to gels and ointments    and thereby sustaining drug 

action. Buccal films also reduce pain by protecting the wound surface and hence increase the treatment effectiveness. 

5.4. Buccal Powders 

Buccal bioadhesive powders are a mix of Bioadhesive polymers and therefore the drug and are sprayed onto the buccal mucosa the 

reduction in diastolic B.P after the administration of buccal tablet and buccal film of nifedipine. 

  

 

6. ADVANTAGES OF BUCCAL DRUG DELIVERY SYSTEM 

6.1. Excellent accessibility and presence of smooth muscle and comparatively immobile mucosa, makes it suitable for administration of   

       retentive dosage forms. 

6.2. The two designs of sublingual mucosal dosage forms are, rapidly disintegrating tablets and soft gelatin capsules, which create a  

       awfully high drug concentration within the sublingual region before they're systemically absorbed within the buccal mucosa. 

6.3. The buccal mucosa is that the preferred site for delivery of controlled- and sustained- drug devices. It's an expanse of smooth and  

       comparatively immobile mucosa whereas sublingual mucosa lacks it. The position of drug device is difficult on sublingual mucosa  

       because it's constantly washed by a substantial amount of saliva. 

6.4.  The bodily cavity as a route for systemic drug delivery is a smaller amount attractive route thanks to its potential irritation and  

         irreversible damage to the ciliary action from chronic application of nasal dosage forms. 

6.5.  The massive inter-subject and intra-subject variations within the mucus secretion of nasal cavity largely affect the drug absorption    

       from this site. 

6.6.  Peptides and proteins are highly liable to the acidic environment of stomach and can't be delivered through gastric mucosa. 

6.7.  Proteins are characterized with high molecular size and hydrophilic nature. Hence they can't permeate the intestinal mucosa as  

        easily as they'll the buccal tissues. 

6.8.  The ocular, rectal and vaginal mucosae have specific advantages, but poor patient acceptability limits these sites for local drug  

        delivery, instead of systemic administration of medication. 

6.9 . As results of adhesion and intimate contact, the formulation stays longer at the delivery site improving API bioavailability using  

         lower API concentrations for disease treatment. 

6.10. Harsh environmental factors that exist in oral delivery of a drug are circumvented by buccal drug delivery. 

6.11. It offers a passive system of drug absorption and doesn't require any activation. 

6.12. The presence of saliva ensures relatively great amount of water for drug dissolution unlike just in case of rectal or transdermal  

         routes. 
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7. DISADVANTAGES OF BUCCAL DRUG DELIVERY DEVICES  

7.1. Limited absorption area 

7.2. Barrier properties of the mucosa 

7.3. The continual secretion of the saliva (0.5-1.5L/day) results in subsequent dilution of the drug 

7.4. The hazard of choking by involuntarily swallowing the delivery system could be a concern 

7.5. Swallowing of saliva may potentially cause the loss of dissolved or suspended drug and ultimately the involuntary removal of the  

        dosage form. 

 

8. PATENTS REVIEW OF BIOADHESIVE BUCCAL DRUG DELIVERY SYSTEM : Table No 2  

Table no. 2: Patents review of bioadhesive buccal drug delivery system 

PUBLICATION 

NUMBER 

TITLE PUBLICATION Patent description in short 

(IN) 212177 Mucoadhesive granules and a 

process for the 

preparation of the same 

No binding agents (other than 

carbomers and/or salt thereof) are used in 

the granulation process 

(IN) 225506 Mucoadhesive polymers, use 

thereof and method for producing 

the same 

It is assembled of not more than 10 

different monomers and comprises at 

least one non- terminal thiol group. 

(IN) 206334 

1107/MUM/2003 

A process for preparing bioadhesive 

polymer compositions for transmucosal 

drug delivery systems with enhanced 

bioadhesion 

nonpolymeric, polyphenoiic or 

polyhydroxy excipients for use in 

bioadhesive polymer compositions for 

enhanced bioadhesion. 

(IN) 208788 

1027/MUM/2003 

A transmucosal dosage form of this 

invention relates to benzimidazole class 

of proton pump inhibitors 

Uncoated transmucosal drug delivery 

system for PPIs  of Benzimidazole class is 

prepared. 
(IN) 222658 

354/CHE/2004 

Bioadhesive drug delivery system 

containing parasymphathomimetic agent 

for the treatment of xerostomia. 

To provide a process for the preparation 

of the bioadhesive matrix device for the 

treatment of xerostomia. 

(IN) 227178 

393/CHE/2004 

Controlled release mucoadhesive matrix 

formulation containing tolterodine   and   

process   for   its preparation. 

The main objective is to provide an 

improved oral controlled release matrix 

dosage formulation in a therapeutic dose. 

(IN)228152 

858/CHENP/2005 

A planform transmuscular 

pharmaceutical administration 

form 

Release of active compound 

which is rapid and constant over a 

relatively long period. 

(IN)233413 

681/MUM/2004 

Oil in water microemulsion compositions 

for transmucosal administration of 

proteins and peptides and process thereof. 

Improving the bioavailability and 

efficacy even at low doses Administered 

by transmucosal route. 

(US)239071 

3037/DELNP/2005 

A pharmaceutical composition for the 

treatment of acute disorders by sublingual 

Comprising an essentially waterfree, 

ordered mixture of microparticles 

adhered to the surfaces of carrier particles. 

(IN)241168 

1522/DELNP/2005 

A system for delivery of antimicrobial 

solutions to buccal vestibules for bad 

breadth and gingivitis 

Tests show the inventive medicated rolls 

are truly effective in treatment of bad 

breath. 

(US)241228 

3456/DELNP/2005 

A composition material for 

transmucosal delivery 

Rapid transmucosal delivery in the mouth 

of a biologically active substance when 

in contact with saliva. 

241823 

128/DELNP/2004 

A prolonged release mucoadhesive tablet For treating local mucosal infections or 

the mucitis and candidiasis type. 

252416 

3953/DELNP/2004 

a film-shaped, mucoadhesive 

composition form 

Film-shaped, mucoadhesive 

administration of cannabis agents for 

therapeutic purposes. 
254113 

602/DELNP/2006 

composition in the form of an 

aqueous bioadhesive gel 

A bioadhesive gel that adheres to the 

mucous membranes, in particular the 

vaginal mucosa, for the application of 

active ingredients and/or principles. 
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9. CONCLUSION 
Due to ease of application and avoidance of hepatic metabolism, oral transmucosal (buccal, sublingual) drug delivery 

offers a promising alternative to overcome the limitation of conventional oral drug delivery and parental administration. The 

buccal routes, in particular, presents ample opportunities and many formulation approaches have been explored, although the 

current commercially available formulations are mostly limited to tablet and films. 
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