
CLASSIFICATION OF CONTROLLED RELEASE SYSTEM: 
  

The controlled release system divided into following major classes based on release pattern.   

(1) Rate pre-programmed drug delivery system 

(2)  Activated modulated drug delivery system  

(3)  Feedback regulated drug delivery system  

(4)  Site targeting drug delivery system  

 

Rate pre-programmed drug delivery system:  

 In this, the release of drug molecule from the delivery system is pre-planed with particular flow rate profile of 

medicine.  

 The system controls the molecular diffusion of drug molecules in or, across the barrier medium within or, surrounding 

the delivery system.   

  



• Polymer membrane permeation controlled system  

 In this system, the drug is completely or partially encapsulated in a drug reservoir cubicle whose drug-releasing surface is covered by flow rate 

controlling polymeric membrane.  

 In drug reservoir, the drug can be solid or dispersion of solid drug particle or concentrated drug solution in a liquid or in a solid type dispersion 

medium.  

 The polymeric membrane may be made-up of the fabricated form of homogeneous or heterogeneous non-porous or partial microporous or semi-

permeable membrane.  

• Polymer matrix diffusion-controlled system  

 In this delivery system, the reservoir is prepared by the homogeneously dispersing drug particles in the rate controlling hydrophilic or lipophilic 

polymer matrix.  

 The resultant medicated polymer matrix provides the medicated disk with defined surface area and controlled thickness.    

• Micro reservoir partition controlled system  

 The drug reservoirs are a suspension of solid particle in the aqueous solution of the water- miscible polymer.  

 Micro-dispersion partition controlled system is prepared by the applying high dispersion techniques.  

 In short reservoir and matrix dispersion forms micro-reservoir   

 



FACTORS INFLUENCING THE DESIGN AND ACT OF 
CONTROLLED RELEASE PRODUCTS   

 (1) Physiological properties 

Aqueous Solubility’s: Most of the active pharmaceutical moiety (API) are weakly acidic or basic in 

nature that affect the water solubility of API.  

• Weak water soluble drugs are difficult to design the controlled release formulations.  

• High aqueous solubility drug show burst release followed by a rapid increment in plasma drug 

concentration.  

• These types of drugs are a good candidate for CRDDS.  

• The pH dependent solubility also creates a problem in formulating CRDDS.  

• BCS class-III & IV drugs are not a suitable candidate for this type of formulations. 

 



Partition coefficient (P-value): P-value denotes the fraction of the drug into oil & aqueous 

phase that is a significant factor that affects the passive diffusion of the drug across the 

biological membrane.  

• The drugs are having high or low P value are not suitable for CR, it should be appropriate to 

dissolve in both phases.   

• Drug pKa: pKa is the factor that determined the ionization of drug at physiological pH in 

GIT.  

• Generally, the high ionized drugs are poor candidates for CRDDS.  

• The absorption of the unionized drug occurs rapidly as compared to ionized drugs from the 

biological membranes.  

• The pKa range for an acidic drug that ionization depends on the pH is 3.0 to 7.5 and for a 

basic drug it lay between 7 and 11.   



• Drug stability: Drugs that are stable in acid/base, enzymatic degradation, and other gastric 

fluids are good candidates for CRDDS.  

 If drug degraded in the stomach and small intestine, it not suitable for controlled release 

formulations because it will decrease in bioavailability of concern drug.   

• Molecular size & molecular weight: The molecular size & molecular weight are two 

important factors which affect the molecular diffusibility across a biological membrane.  

 The molecular size less than 400D is easily diffuse but greater than 400D create a problem in 

drug diffusion.   

• Protein binding: The drug-protein complex act as a reservoir in plasma for the drug.  

 Drug showing high plasma protein binding are not a good candidate for CRDDS because 

protein binding increases the biological half-life. So there is no need to sustain the drug release.   



(2) Biological factors  

• Absorption:  

 Uniformity in rate and extent of absorption is an important factor in formulating the CRDDS.  

 However, the rate limiting step is drug release from the dosage form.  

 The absorption rate should rapid than release rate to prevent the dose dumping.  

 The various factors like aqueous solubility, log P, acid hydrolysis, which affect the absorption of 

drugs.   

• Biological half-life (t1/2):  

 In general the drug is having short half-life required frequent dosing and suitable candidate for 

controlled release system.  

 A drug with long half-life required dosing after a long time interval.  

 Ideally, the drugs having t1/2 of 2-3 hrs are a suitable candidate for CRDDS.  

 Drugs have t1/2 more than 7-8 hrs not used for controlled release system.   



• Dose size:  

 The CRDDS formulated to eliminate the repetitive dosing, so it must 

contain the large dose than conventional dosage form.  

 But the dose used in conventional dosage form give an indication of the 

dose to be used in CRDDS.  

 The volume of sustained dose should be as large as it comes under 

acceptance criteria.   

• Therapeutic window:  

 The drugs with narrow therapeutic index are not suitable for CRDDS.  

 If the delivery system failed to control release, it would cause dose dumping 

and ultimate toxicity. 

 


