
Structure and design of buccal patches:  

 Buccal patches are of two types on the basis of 

their release characteristics:  

 i) Unidirectional buccal patches and  

 ii) Bidirectional buccal patches  

 Unidirectional patches release the drug only into 

the mucosa, while bidirectional patches release 

drug in both the mucosa and the mouth. 



Buccal patches are structurally of two types:  

i) Matrix type: The buccal patch is designed in a matrix 

configuration contains drug, adhesive, and additives mixed 

together. 

 

 

 

 

 



ii) Reservoir type: The buccal patch designed in a reservoir 

system contains a cavity for the drug and additives separate 

from the adhesive.  

• An impermeable backing is applied to control the direction of 

drug delivery; to reduce patch deformation and disintegration 

while in the mouth; and to prevent drug loss.  



Composition of buccal patches: 

1. Drugs: The selection of suitable drug for the design of 

buccal drug delivery systems should be based on 

pharmacokinetic properties of the drugs to be 

administered. 

 The drug should have following characteristics for the 

designing of effective buccal patches:  

a) The conventional single dose of the drug should be 
small.  

b) The drugs having biological half-life between 2-8 h 
are good candidates for controlled drug delivery.  



c) Tmax of the drug shows wider-fluctuations or higher 

values when given orally.  

d) Through oral route drug may exhibit first pass effect or 

pre-systemic drug elimination.  

e) The drug absorption should be passive when given 

orally. 

f)  Buccal adhesive drug delivery systems with the size 1-

3 cm2 and a daily dose of 25 mg or less are preferable. 

 



2. Polymers (adhesive layer):  

o Bioadhesive polymers play a major role in the designing of 

buccal patches.  

o Bioadhesive polymers are from the most diverse class and 

they have considerable benefits upon patient health care and 

treatment.  

o These polymers enable retention of dosage form at the 

buccal mucosal surface and thereby provide intimate 

contact between the dosage form and the absorbing tissue.  



o Drug release from a polymeric material takes place 

either by the diffusion or by polymer degradation or by 

a combination of the both.  

o Polymer degradation generally takes place by the 

enzymes or hydrolysis either in the form of bulk 

erosion or surface erosion.  

 



3. Backing layer:  

• Backing layer plays a major role in the attachment of 

buccal patches to the mucus membrane.  

• The materials used as backing membrane should be inert, 

and impermeable to the drug and penetration enhancer.  

• Such impermeable membrane on buccoadhesive patches 

prevents the drug loss and offers better patient 

compliance.  

• The commonly used materials in backing membrane 

include water insoluble polymers such as ethyl cellulose, 

Eudrajit RL and RS, etc.  



4. Penetration enhancer:  

o Substances that facilitate the permeation through buccal 

mucosa are referred as permeation enhancers.  

o Selection of the appropriate permeation enhancer and its 

efficacy depends on the physicochemical properties of the 

drug, site of administration, nature of the vehicle and other 

excipients.  

o Permeation enhancers used for designing buccal patches 

must be nonirritant and have a reversible effect.  



o The epithelium should recover its barrier properties after the 

drug has been absorbed.  

o The most common classes of buccal penetration enhancers 

include fatty acids that act by disrupting intercellular lipid 

packing, surfactants, bile salts, and alcohols.  



5. Plasticizers:  

o To impart appropriate plasticity of the buccal patches, 

suitable plasticizers are required to add in the 

formulation of buccal patches.  

o Typically, the plasticizers are used in the 

concentration of 0-20 % w/w of dry polymer.  

o Plasticizer is an important ingredient of the film, 

which improves the flexibility of the film and reduces 

the bitterness of the film by reducing the glass 

transition temperature of the film.  



o The selection of plasticizer depends upon the 

compatibility with the polymer and type of solvent 

employed in the casting of film.  

o Plasticizers should be carefully selected because 

improper use of the plasticizers affects the mechanical 

properties of the film.  

o Widely used plasticizers in buccal patches and films are 

PEG100, 400, propylene glycol, glycerol, castor oil etc. 



6. Taste masking agents:  

• Taste masking agents or taste masking methods should be 

used in the formulation if the drugs have bitter taste, as the 

bitter drugs makes the formulation unpalatable, especially 

for pediatric preparations.  

• Thus, before incorporating the drugs in the buccal patches, 

the taste needs to be masked. 

• Various methods can be used to improve the palatability of 

the formulation, such as complexation technology, salting 

out technology, etc. 



MECHANISM OF BUCCAL ABSORPTION: 

o  Buccal absorption leads systemic or local action via the buccal 

mucosa and it occurs by passive diffusion of the non-ionized 

species, a process governed primarily by a concentration gradient, 

through the intercellular spaces of the epithelium.  

o The passive transport of non-ionic species across the lipid 

membrane of the buccal cavity is the primary transport mechanism.  

o The buccal mucosa has been said to be a lipoidal barrier to the 

passage of drugs, as is the case with many other mucosal 

membrane and the more lipophillic the drug molecule, the more 

readily it is absorbed. 



 Factors Affecting Buccal Absorption:  

 The oral cavity is a complex environment for drug delivery 

as there are many inter-dependent as well as independent 

factors which reduce the absorbable concentration at the 

site of absorption.  

1. Membrane Factors: This involves degree of keratinization, surface 

area available for absorption, mucus layer of salivary pellicle, 

intercellular lipids of epithelium, basement membrane and lamina 

propria.  

 In addition, the absorptive membrane thickness, blood supply/ 

lymph drainage, cell renewal and enzyme content will all contribute 

to reducing the rate and amount of drug entering the systemic 

circulation. 



2. Environmental Factors:  

Saliva:  

• The thin film of saliva coats throughout the lining of buccal mucosa 

and is called salivary pellicle or film. 

• The thickness of salivary film is 0.07-0.10 mm.  

• The thickness, composition and movement of this film affect the rate 

of buccal absorption.  

Salivary glands:  

• The minor salivary glands are located in epithelial or deep epithelial 

region of buccal mucosa.  

• They constantly secrete mucus on surface of buccal mucosa. 

• Although, mucus helps to retain mucoadhesive dosage forms, it is 

potential barrier to drug penetration.  



An ideal bioadhesive polymer for buccal patches 
should have following characteristics:  

a) The polymer should be inert and compatible with the buccal environment.  

b) It should allow easy incorporation of drug in to the formulation.  

c) The polymer and its degradation products should be non-toxic absorbable 

from the mucous layer.  

d) It should adhere quickly to moist tissue surface and should possess the site 

specificity.  

e) It should form a strong non covalent bond with the mucine or epithelial 

surface and should possess sufficient mechanical strength.  

f) The polymer must not decompose on storage or during the shelf life of the 

dosage form.  



g)  It must have high molecular weight and narrow distribution.  

h) The polymer should be easily available in the market and 

economical.  

i)  The polymer should have good spreadability, wetting, swelling 

and solubility and biodegradability properties.  

j) The pH of the polymer should be biocompatible and should 

possess good viscoelastic properties.  

k) It should demonstrate local enzyme inhibition and penetration 

enhancement properties.  

l)   It should demonstrate acceptable shelf life.  


