
2. Diffusion controlled system  

• It is a major process for absorption in which no energy required. 

• In this drug molecules diffuse from a region of higher concentration to lower concentration 

until equilibrium is attained and it is directly proportional to the concentration gradient 

across the membrane. 

• In this system release rate is determined by its diffusion through a water-insoluble polymer.  

There are two types of diffusion devices:  

 i. Reservoir diffusion system  

 ii. Matrix diffusion system  



i. Reservoir diffusion system   

• It is also called as laminated matrix device.  

• It is a hollow system containing an inner core surrounded by water insoluble 

membrane and polymer can be applied by coating or micro encapsulation.  

• The rate controlling mechanism is that drug will partition into membrane and 

exchange with the fluid surrounding the drug by diffusion.  

• Commonly used polymers are HPC, ethyl cellulose & polyvinyl acetate.  

Examples: Nico-400, Nitro-Bid.  



 

 
 

Rate controlling steps: Polymeric content in coating, thickness of coating, hardness of 
microcapsule.  

 



ii. Matrix diffusion system   

(a) Rigid Matrix Diffusion: Materials used are insoluble plastics such as PVP & fatty acids.   

(b)  Swellable Matrix Diffusion: it is also called as Glassy hydro gels and popular for sustaining the 

release of highly water soluble drugs.  

•     Materials used are hydrophilic gums. 

 

Examples:  

Natural: Guar gum, Tragacanth.  

Semi-synthetic: HPMC, CMC, Xanthum gum.  

Synthetic: Polyacrilamides.  



 

 

 

 

 

 

Rate controlling step: Diffusion of dissolved drug in matrix.  

 


