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DRUG DELIVERY SYSTEMS (2 CREDITS) 

1. Influence of drug properties and routes of drug administration on the design of 

sustained and controlled release systems: Rationale for controlled drug delivery, 

physicochemical properties and biological factors influencing the design and performance of 

sustained/controlled release products. 

2. Biopharmaceutic and pharmacokinetic aspects of PO CRDDS. Stratergies and design, 

factor affecting controlled release drug delivery systems, computation of desired release rate 

and dose for CRDDS. Pharmacokinetic design for DDS; in-vitro/in-vivo considerations. 

Intermittent zero order and first order release. 

3. Peroral controlled-release delivery: Design and fabrication of oral systems, dissolution 

controlled release, diffusion controlled release, diffusion and dissolution controlled release, 

ion exchange resins, PH-independent formulations, osmotically controlled release, altered 

density formulations, case studies. 

4. Parenteral drug delivery: Major routes of parenteral administration; Selection, design and 

development, biopharmaceutics of sustained /controlled release parenteral products, polymer 

microspheres, and dispersed DDS. 

5. Transdermal/skin drug delivery systems: Principles of skin permeation, factors affecting 

percutaneous absorption drugs, sorption promoters, absorption enhancement  by energy 

input – iontophoresis, sonophoresis and electroporation pharmacokinetics of skin 

permeation, development and evaluation of transdermal devices, case studies.  

6. Implantable Therapeutic systems: Introduction, historical development, approaches to 

development of implantable therapeutic systems, benefits of controlled drug administration 

via implantation, medical aspects of implantation. 

7. Drug targeting: Different levels of drug targeting-first order, second order  and third order 

targeting, active and passive targeting, EPR effect, receptor mediated endocytosis, prodrug 

based drug targeting, brain targeting, tumor targeting. 

8. Overview of different carrier systems for drug delivery: Microparticles, liposomes, 

niosomes, polymeric nanoparticles, solid lipid nanoparticles, carbon nanotubes etc. 

9. Protein/peptide drug delivery systems, enzyme, epithelial/endothelial barriers, 

pharmacokinetics, different routes of delivery, practical considerations. 

10.  Regulatory assessment of controlled release products: Potential pharmacodynamics and 

bioavailability problems of oral controlled release products, dissolution rate assessment, 

biopharmaceutic consideration in the regulatory assessment. 
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