
Transmucosal permeability buccal delivery 

systems: 

• The mucosal lining of the oral cavity is referred to as 

the oral mucosa. 

• The oral mucosa comprises the buccal, sublingual, 

gingival, palatal and labial mucosa.  

• The unique environment of the transmucosal route 

offers its potential as an effective route for the 

delivery of a variety of drugs.  



• Due to rich blood supply, higher bioavailability, lymphatic 

drainage and direct access to systemic circulation, the 

transmucosal route is suitable for drugs, which are generally 

susceptible to acid-hydrolysis in the gastrointestinal tract or 

extensively metabolized in liver.  

• In addition, oral mucosa facilitates an advantage of retaining 

drug delivery systems in contact with the absorptive mucosal 

surface for a longer period (i.e., mucoadhesion) and thus, 

optimizing the drug concentration gradient across the mucosal 

membrane with the reduction of differential pathways.  

 

 



• Thus, the delivery of drugs through the transmucosal route has 

attracted particular attention due to its potential for high 

patient compliance and unique physiological features. 

• The drugs to be administered through the transmucosal route 

need to be released from the dosage forms to the effective 

delivery site (e.g., buccal or sublingual area) and pass through 

the mucosal layers to enter the systemic circulation.  

• Certain physiological features of the transmucosal route play 

significant roles in this process, including pH, enzyme activity, 

fluid volume and the permeability of oral mucosa.  

 

 



• The secretion of saliva is also an important determinant for the 

performance of transmucosal drug delivery. 

• The main mechanisms responsible for the penetration of various 

molecules include: Simple diffusion (paracellular or 

transcellular), carrier-mediated diffusion, active transport, 

pinocytosis or endocytosis.  

• However, there is little research on to what extent this 

phenomenon affects the efficiency of oral transmucosal delivery 

from different drug delivery systems and thus, further research 

needs to be conducted to better understand this effect. 

 



• Drug delivery across the oral mucosal membranes is termed 

transmucosal drug delivery.  

• It can be divided into three main categories of transmucosal drug 

delivery based on the characteristics of the oral cavity: Sublingual, 

Buccal, Local  delivery. 

i) Sublingual delivery: Administration of drugs via the sublingual 

mucosa (the membrane of the ventral surface of the tongue and the 

floor of the mouth) to the systemic circulation. 

ii) Buccal delivery: Administration of drugs via the buccal mucosa (the 

lining of the cheek) to the systemic circulation. 

iii)  Local delivery: For the treatment of conditions of the oral cavity, 

principally ulcers, fungal conditions and periodontal disease, gingival 

disease, bacterial and fungal infections, dental stomatitis, etc. 

 



Formulation considerations of buccal delivery systems:  

• Transmucosal administration of drugs accross the buccal 

lining is defined as buccal drug delivery. 

• The mucosa of the buccal area has a large, smooth and 

relatively immobile surface, which provides a large 

contact surface.  

• The large contact surface of the buccal mucosa 

contributes to rapid and extensive drug absorption.  



• Buccal drug delivery was first introduced by Orabase in 

1947, when gum tragacanth was mixed with dental adhesive 

powder to supply penicillin to the oral mucosa.  

• Recent years, buccal drug delivery has proven particularly 

useful and offers several advantages over other drug 

delivery systems including:  

 Bypass of the gastrointestinal tract and hepatic portal 

system,  

 Increasing the bioavailability of orally administered drugs 

that otherwise undergo hepatic first-pass metabolism; 

 

 



 Improved patient compliance due to the elimination of 

associated pain with injections.  

Administration of drugs in unconscious or incapacitated 

patients.  

 Convenience of administration as compared to injections 

or oral medications. 

 Sustained drug delivery.  

 Increased ease of drug administration. 

 Ready termination of delivery by detaching the dosage 

form. 





• Buccal drug delivery occurs in a tissue that is more 

permeable than skin and is less variable between 

patients, resulting in lower inter-subject variability.  

• Because of greater mucosal permeability, buccal drug 

delivery can also be used to deliver larger molecules 

such as low molecular weight heparin.  



• In addition, buccal drug delivery systems could 

potentially be used to deliver drugs that exhibit poor or 

variable bioavailability, and bioavailability will be 

enhanced for drugs that undergo significant first-pass 

metabolism.  

• Because drug absorbed from the oral cavity avoids both 

first-pass metabolism and enzymatic/acid degradation 

in the gastrointestinal tract, buccal administration could 

be of value in delivering a growing number of potent 

peptide and protein drug molecules. 

 



• In addition, buccal delivery of such drug molecules is 

a promising area for continued research with the aim 

of alternative non-invasive delivery.  

• The novel type buccal dosage forms includes: 

i) Buccal mucoadhesive tablets 

ii) Buccal patches and films 

iii) Semisolids (ointments and gels) and powders 

 



i. Buccal mucoadhesive tablets: Buccal mucoadhesive 

tablets are dry dosage forms that have to be moistened 

prior to placing in contact with buccal mucosa.  

ii. Semisolids (ointments and gels):  

 Bioadhesive gels or ointments have less patient 

acceptability than solid bioadhesive dosage forms, and 

most of the dosage forms are used only for localized 

drug therapy within the oral cavity. 

 



iii. Buccal patches and films:  

o Buccal patches and films consist 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 round or oval shape.  

o These also offer advantages over creams and ointments 

in that they provide a measured dose of drug to the site.  

o Recent years, buccal patches and films have received the 

greatest attention for buccal delivery of drugs. 



o They present a greater patient compliance compared with tablets 

owing to their physical flexibility that causes only minor discomfort 

to the patient. 


