
Mucoadhesive Drug Delivery Systems 

 

• Mucoadhesive drug delivery systems utilizes the 

property of mucoadhesion/bioadhesion of certain 

polymers, which become adhesive on hydration and 

hence, can be used for targeting a drug to the 

particular region of the body for extended period of 

time.  



• The ability to maintain a delivery system at a 

particular location for an extended period of time has 

great appeal for both local as well as systemic drug 

bioavailability.  

• Mucoadhesive drug delivery systems facilitate the 

possibility of avoiding either destruction by 

gastrointestinal contents or hepatic first-pass 

inactivation of drug. 



 Various mucoadhesive polymers are being used to formulate 

mucoadhesive drug delivery systems 

 These can be broadly categorized as: 

 (I) Synthetic polymers:  

(a) Cellulose derivatives: Methylcellulose (MC), Hydroxy ethylcellulose 

(HEC), Hydroxyl propylcellulose (HPC), Hydroxy propyl methylcellulose 

(HPMC), Sodium carboxy methylcellulose (NaCMC), etc.  

(b) Poly (Acrylic acid) polymers: Carbomers, Polycarbophil. (d) Poly vinyl 

alcohol (PVA). 

 

 (II) Natural polymers:  

 Chitosan, gum tragacanth, sodium alginate, xanthan gum, locust bean 

gum, gellan gum, etc. 



Principles of bioadhesion /mucoadhesion: 

For bioadhesion /mucoadhesion, 3 steps are involved:  

Step I: An intimate contact in-between a mucoadhesive agent 

 and the  biological membrane either from a good wetting 

 or swelling of  the mucoadhesive (the contact phase).   

Step II: Penetration of the bioadhesive/mucoadhesive into the 

 tissue takes place.  

Step III: Inter penetration of the chains of mucoadhesives 

 with mucous takes place and then, low chemical bonds      

 can settle (both known as consolidation phase). 



 Several theories have been proposed to explain the 

fundamental mechanism of bioadhesion 

/mucoadhesion:  

i) Wetting theory: Ability of bioadhesive/mucoadhesive 

polymers to spread and develop immediate attachment 

with the mucous membranes.  

ii) Electronic theory: Attractive electrostatic forces in-

between glycoprotein mucin network and the 

bioadhesive/mucoadhesive polymers.  



iii) Adsorption theory: Surface forces (covalent 

 bonds, ionic bonds, hydrogen bonds, and van -der 

 Waal’s forces) resulting in chemical  bonding.  

iv) Diffusion theory: Physical entanglement of 

 mucin strands and the flexible polymeric chain.  

v)   Fracture theory: Analyses the maximum tensile 

 stress  developed during detachment of 

 mucoadhesive/bioadhesive drug delivery systems 

 from the mucosal surfaces. 

 



Advantages and disadvantages: 
 Advantages:  

i) These systems allow the developing of contact in-

between the dosage forms and the mucosa 

(mucoadhesion/bioadhesion).  

ii) High drug concentration can be maintained at the 

absorptive surface for a prolonged period.  

iii) Dosage forms can be immobilized specifically at 

any part of the oral mucosa, buccal mucosa, 

sublingual or gingival mucosa, etc.  



Disadvantages:  

i) Small mucosal surface for contact.  

ii) Lack of flexibility of dosage forms.  

iii) Difficult to achieve high drug release rates required 

for some drugs.  

iv) Extent and frequency and frequency of attachment  

may cause local irritation. 


