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Subject Code:  1RI3000102 Subject Title: Essentials of Disciplinary Research Subject-1 

Subject Sub-Title: Novel Drug Delivery System 
Pre-requisite Subject  
 
Objectives of course:  
To acquire adequate knowledge related to fundamental of controlled release and various controlled drug 
delivery systems. To gain comprehensive understanding related to different novel strategies, routes and 
carrier systems for drug delivery in order to achieve increased efficacy and reduced toxicity as well as the 
manufacturing and evaluation of certain novel types of drug delivery systems. 
 
Learning outcomes:  
The students will gain an insight of designing drug delivery systems and the formulation aspects of novel 
drug delivery systems, which may be more beneficial as compared to conventional drug delivery systems in 
terms of safety and efficacy. Thus, the students may play a crucial role in catering to the needs of the 
pharmaceutical industry in particular and the society at large. 
 

 

Teaching Scheme ( Credit Distribution) Assessment Scheme (Weightage) 
Lecture Tutorial Practical Credit Hall Exam Continuous Evaluation 

4 -- -- 4 60% 40% 
 

Continuous evaluation is based on assignments/quiz/presentation/small projects as per the supervisor 
instructions.  

 
 Subject Content   

Unit Topic 
No. of 

Lecture 
Weightage 

% 

1 

Theory of controlled release drug delivery systems : Physico-chemical, 
Biological and Pharmaceutical factors influencing design and development of 
oral solid control release dosage forms, kinetics & mechanism, general 
methods of design and evaluations of controlled release products 

 20 

2 

Advanced concepts in the design, development and production of various 
sustained release products, Colon targeted system, Targeted drug delivery 
system, Gastro retentive drug delivery system, Osmotic drug delivery 
systems, Intelligent drug delivery. 

 20 

3 
Mucoadhesive drug delivery systems: Buccal, stomach and vaginal drug 
delivery systems concepts, advantages and disadvantages. Nasal and 
pulmonary drug delivery systems and its applications. 

 10 

4 

Transdermal drug delivery systems: Theory, formulation, production and 
evaluation  
Implants and Inserts – Types, design and evaluation methods. Opthalmic 
inserts: drug delivery kinetics, soluble ophthalmic drug inserts, ocusert, 
collagen shields, minidisc ocular therapeutic system 

 20 
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5 
Microencapsulation and microspheres: Methods of encapsulation, kinetics 
of drug release from microcapsules, technology and applications. 
Supercritical fluid techniques.  

 10 

6 

Novel Emulsion systems: Microemulsion & Nanoemulsion, Self emulsifying 
drug delivery system (SEDDS), Self microemulsifying drug delivery system 
Basic techniques for development of liposomes, neosome, pharmacosomes, 
ethosomes, nanosuspension, nanoparticles and solid lipid nanoparticles etc. 

 20 
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Subject Code:  1RI3000103 Subject Title: Essentials of Disciplinary Research Subject-2 
Subject Sub-Title:  
Experimental Drug Design & Intellectual Property Rights 

Pre-requisite Subject  
 
Objectives of course: This course aims to guide students for achieving competence and proficiency in the 
use of experimental drug design as well as intellectual property rights and patent. 
 
Learning outcomes:  
At the end of the course, the students will be able:  

 To understand the fundamental methodology & importance of experimental drug design. 
 To understand IPR and Patents 

 
Teaching Scheme ( Credit Distribution) Assessment Scheme (Weightage) 

Lecture Tutorial Practical Credit Hall Exam Continuous Evaluation 
2 -- -- 2 60% 40% 

 
Continuous evaluation is based on assignments/quiz/presentation/small projects as per the supervisor 
instructions.  
 

Subject Contents 

Unit Topic 
No. of 

Lecture 
Weightage 

% 

1 

Experimental Design: 
Terminology and definitions related to experimental design Study design, types 
of studies, strategies to eliminate errors/bias, controls, randomization, 
crossover design, placebo, blinding techniques. Sampling Designs: Introduction, 
types of sample designs, steps, criteria of selection, characteristics, random 
sampling, drop outs. Advantage and disadvantage of conventional design over 
experimental design. 

 25% 

2 

Basic steps in experimental design. 
Screening Designs: Screening of factors, General properties for independent 
factor selected for experimental design. 
Fractional factorial design (FFD): Purpose advantage and disadvantage of 
fractional factorial design, Concept of Aliased Effects and Design Aliasing 
Structure and constructing FFD 
Analysis of fractional factorial design: Concept of Design Resolution for FFD 
Case study of factorial design 
Plackett–Burman designs: Purpose advantage and disadvantage and 

 35% 
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construction of matrix , Comparison between placket-Burman and FFD design, 
Case study Full factorial design 
Optimization techniques and various method of optimization 
Introduction to contour plots 
Introduction of repose surface design: Classification Characteristic of design 
Matrix and analysis of design with case study 
Evolution of full and reduced mathematical models in experimental designs 
Central composite designs 
Taguchi and mixture design 
Application of experimental design in pharmacology for reduction of animal 

3 

Patents:  
Patents definition, need for patenting, Types of Patents, Condition to be  
satisfied by an invention to be patentable, Introduction to patent search, The 
essential  elements of patents, Guidelines for preparations of laboratory 
notebook, non obviousness in patents, Drafting of patent claims, Patent 
Infringement, Important patent related websites. 

 20% 

4 
Brief introduction to trademark protection and WTO patents, Introduction to 
“The Patents Act 1970” and “The Patents Rule 2003”, with special emphasis on 
the forms to be submitted along with a patent application 

 20% 

 
 
List of References: 
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