
APPROACHES TO DESIGN CONTROLLED RELEASE FORMULATIONS  

 

Dissolution controlled release   

• Encapsulation Dissolution control   

• Matrix Dissolution control   

Diffusion controlled release   

• Reservoir type devices   

• Matrix type devices   

Diffusion and Dissolution controlled systems   

Ion-exchange resins   

Osmotically controlled release   



MECHANISTIC ASPECTS FOR ORAL CONTROLLED RELEASE DRUG 
DELIVERY FORMULATION  

 
1. Dissolution controlled release   

 Dissolution is defined as solid substance solubilised in a given solvent. It is a rate 

determining step when liquid is diffusing from solid.  

 Several theories explain dissolution: Diffusion layer theory, Surface renewal theory, 

Limited solvation theory.  

 Noyes Whitney Equation:  

 dc/dt = kD.A (Cs – C)  

 dc/dt = D/h A. (Cs – C)  

  

 

Where, 

 dc/dt = Dissolution rate, k= Dissolution rate constant (1st order), D = 

Diffusion coefficient/diffusivity, Cs = Saturation/maximum drug solubility, C 

=Conc. Of drug in bulk solution, Cs-C=concentration gradient, h =Thickness 

of diffusion layer.  



 i. Encapsulated dissolution system   

• This is also known as coating dissolution controlled system.  

• Dissolution rate of coat depends upon stability & thickness of coating.  

• It masks color, odor, taste and minimize GI irritation.  

• Controlled release products by decreasing the dissolution rate of drugs which are highly water 

soluble can be formulated by preparing appropriate salt or derivatives, by coating the drug with a 

slowly dissolving material, or by incorporating the drug into a slowly dissolving carrier.  

 Examples: Ornade spansules, Chlortrimeto repetabs.  

 Two common formulation system rely on dissolution to determine 
release rate of drugs are:  

 (i) Encapsulated dissolution system (ii) Matrix dissolution system   



ii. Matrix dissolution system   

• It is also known as monolithic dissolution controlled system.  

• In this dissolution is controlled by: altering porosity of tablet, decreasing its wet ability, 

dissolving at slower rate.  

• It follows first order drug release.  

• The drug release can be determined by dissolution rate of polymer.  

 Examples: Demeaned extencaps, Dimetapp extentabs.  

 


