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APPLICABILITYOF REGULATIONS FOR THE TIME  

BEING IN FORCE  

 

 
Notwithstanding the integrated nature of a course spread over 



i 

 

SEMESTERWISE DISTRIBUTION OF MARKS AND CREDITS 

 
 

SEMESTER 

THEORY PRACTICAL  

TOTAL 

MARKS 

 

TOTAL 

CREDITS 

NUMBER 

OF 

PAPERS 

MARKS CREDITS NUMBER OF 

PAPERS 

MARKS CREDITS 

Semester-I 4 375 15 2 250 10 625 25 

Semester-II 4 375 15 1 250 10 625 25 

Semester-III 

& IV 

- - - *Thesis & Viva - 50 - 50 

 



 

 

(ii) MASTER OF PHARMACY (M. PHARM.) (SEMESTER SYSTEM)  

 



 

 





 

 

 MASTER OF PHARMACY (M. PHARM.) (SEMESTER SYSTEM)                                 (v) 

 

GROUP - 4: M. PHARM. (PHARMACOLOGY) 
 

SCHEME OF TEACHING AND EXAMINATION 

 

Paper   Subject             Teaching           Credits              Examination                  

                Hours/Week                 Marks 

FIRST SEMESTER                                      T                P  T P               

             

THEORY            

        

MPCOL-1041 General Pharmacology, Pathobiology 3+1(Tutorial) - 4 - 100 

  and Therapeutics 

 

MPCOL-1042 Experimental Pharmacological  3+1(Tutorial) - 4 - 100 

  Techniques 

 

MPCOL-1043 Drug Discovery and    3+1(Tutorial) - 4 - 100 



 

 

(vi) MASTER OF PHARMACY (M. PHARM.) (SEMESTER SYSTEM)  

 

GROUP - 5 : M. PHARM. (PHARMACEUTICAL ANALYSIS AND QUALITY ASSURANCE) 
 

SCHEME OF TEACHING AND EXAMINATION 

 

Paper   Subject      Teaching               Credits
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GROUP - 6: M. PHARM. (DRUG DISCOVERY AND DRUG DEVELOPMENT) 

SCHEME OF TEACHING AND EXAMINATION 

 

Paper   Subject      Teaching               Credits                Examination                  

          Hours/Week                  Marks 

FIRST SEMESTER                                      T                P  T P               

      

THEORY             

 

MPDRD-1061 Drug Discovery Process  3+1(Tutorial) - 4 - 100 

 

MPDRD-1062 Preclinical Drug Discovery and  3+1(Tutorial) - 4 - 100 

  Drug Development 

 

MPDRD-1063 Pharmacokinetics and Pharmacodynamics 3+1(Tutorial) - 4 - 100 

  in New Drug Development 

 

MPCOM-1071 Modern Analytical and  3  - 3 -   75 

  Pharmaceutical Techniques 

 

PRACTICAL            

 

MPDRD-1161 Drug Discovery Practical-I  -  8 - 6 150 

 

MPCOM-1171 Modern Analytical and Pharmaceutical  -  6 - 4 100 

  Techniques Practical 

 

 

Total      15  14 15 10 625 

 

 

Total hours: 29; Total Credits 25 
 

SECOND SEMESTER            

THEORY            

     

MPDRD-2061 Drug Design and Development  3+1(Tutorial) - 4 - 100 

  

MPDRD-2062 Clinical Drug Development  3+1(Tutorial) - 4 - 100 

 

MPDRD-2063 Drug Delivery Issues in New Drug   3+1(Tutorial) - 4 - 100 

  Development 

 

MPCOM-2084 Intellectual Property Rights   3  - 3 -   75 

  and Drug Regulatory Affairs 

 

PRACTICAL            

 

MPDRD-2161 Drug Discovery Practical-II  -  14 - 10 250 

 

 

Total      15  14 15 10 625 

 

Total hours: 29; Total Credits 25 
 

THIRD & FOURTH SEMESTER  
 

Third and fourth semester shall comprise of research work only. 

The examination shall consist of thesis submitted at the end of fourth semester and presentation in the open seminar.  

The result of the examination will be given as pass or fail without marks. 

 



 

 

SYLLABUS FOR MASTER OF PHARMACY (M. PHARM.) 

GROUP-1: M. PHARM. (PHARMACEUTICAL CHEMISTRY) 

SEMESTER-I 

MPCHM-1011: Advanced Organic Chemistry-I 
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4. Stereochemistry 

Elements of symmetry: Plane of symmetry and center of symmetry, alternating axis of 

symmetry, simple axis of symmetry. Kinds of molecules displaying optical activity: 

compounds with a chiral carbon atom, compounds with other quadrivalent chiral 

atoms, compounds with tervalent chiral atoms suitably substituted adamantanes. 

Optical isomerism in compounds containing no chiral atom: biphenyls, allenes, 

compounds with exocylic double bonds, spiranes, chirality due to a helical shape, 

chirality caused by restricted rotation of other types. Cis-trans isomerism: resulting 

from double bonds, monocyclic compounds, fused ring systems, out-in isomerism. 

Enantiotopic and diastereotopic atoms, groups and faces. Chirality and importance of 

chiral drugs, techniques for preparing chiral drugs (chirality pool, enzymatic 

transformation and assymetric synthesis). 

 (15 Lectures) 

5. Reactive Intermediates 

Generation of carbocation, carbanions, carbenes, nitrenes/nitrenium ions and free 
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Reading Material Recommended : 

1. Carey F.A. and Sundberg R.J. Advanced Organic Chemistry. Part B: Reactions and Synthesis. 

Plenum Press, London. Latest Edition. 

2. Ernest E.I. and Samuel H. Stereochemistry of Organic Compounds. John Wiley and Sons, New 

York. Latest Edition. 

3. Lehr R.E. and Marchand A.P. Orbital Symmetry: A Problem Solving Approach. Academic Press, 

New York. Latest Edition. 

4. March J. Advanced Organic Chemistry: Reactions, Mechanisms and Structures. John Wiley and 

Sons, New York. Latest Edition. 
 

MPCHM-1012: Advances in Chemistry of Natural Products 

 4 hours/week 

1. 
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Reading Material Recommended : 

1. Cordell  G.A. Introduction to Alkaloids. John Wiley and Sons, New York. Latest Edition. 

2. Fieser L.F. and Fieser M. Steroids. Reinhold Publishing Co., New York. Latest Edition. 

3. Wickery M.L. and Wickery B. Secondary Plant Metabolism. Mcmillan Press Ltd. London. Latest 

Edition. 

4. Torseel  K.B.G. Natural Product Chemistry. John Wiley and Sons, New York. Latest Edition. 

5. Harborne J.B. Phytochemical Methods. Chapman and Hall, London. Latest Edition. 

6. Finar I.L. Organic Chemistry. The English Language Book Society, London. Latest Edition. 

7. Wolff M.E. Burger’s Medicinal Chemistry and Drug Discovery, Principle and Practice. John 

Wiley and Sons, New York. Latest Edition. 

8. Mitscher L.A. and Baker W.R. A Search for Novel Chemotherapy Against Tuberculosis Amongst 

Natural Products. Pure and Applied Chemistry (1998) , Vol. 70, No.2, pp 365-371. 

9. Wermuth CG. The Practice of Medicinal Chemistry. Academic Press, Jordon Hill, Oxford. Latest 

Edition. 

10. Boldi AM. Combinatorial Synthesis of Natural Product Based Libraries. Taylor and Francis, 

London. Latest Edition. 

11. Monographs and relevant review articles appearing in various periodicals and journals. 
 

 

MPCHM-1013: Advances in Medicinal Chemistry- I 

 



 

 

 MASTER OF PHARMACY (M. PHARM.) (SEMESTER SYSTEM) 5 

 

3. Genetic Engineering 

Basic principles, important tools of genetic engineering, restriction endonucleases, 

DNA ligase, cloning vector, transcription, recombinant DNA, cloning of gene, detection 

and purification of desired clone, expression of de
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Reading Material Recommended : 

1. Wolff M.E. Burger’s Medicinal Chemistry and Drug Discovery, Principle and Practice. John 

Wiley and Sons, New York. Latest Edition. 

2. Alnley W. and James E.F. Martindale, The Extra Pharmacopoeia. Pharmaceutical Press, 

London. Latest Edition. 

3. Williams D.A. Lemke TL. Foye’s Principles of Medicinal Chemistry. Lippincott Williams and 

Wilkins, Philadelphia. Latest Edition. 

4. Monographs and relevant review articles appearing in various periodicals and journals. 

5. Franke R. Theoretical Drug Design Methods, Vol. VII. Elsevier, New York. Latest Edition. 

6. Silverman R.B. The Organic Chemistry of Drug Design and Action. Academic Press Inc., San 

Diego, USA. Latest Edition. 

 

MPCOM-1071: Modern Analytical and Pharmaceutical Techniques 

 3 hours/week 

A. Advanced Statistics 

General concepts, two-tail student t-test and paired sample t-test, two samples t-test, 

Wilcoxon rank-sum test, Mann-Whitney test, one-way analysis of variance, Kruskal- 

Wallis test, two-way analysis of variance, multiple comparison procedures in ANOVA: 

Fischer’s LSD test, Tukey’s studentized range test and Dunnett’s test. Non-linear 

regression: Introduction, iterative method. 

 (6 Lectures) 

B. Pharmaceutics 

1. Basic elements of Novel drug delivery systems.  

2. Bioavailability and bioequivalence testing, significance of terminology, conduct of 

bioavailability trials. 

3. Introduction to validation of manufacturing facilities I.Q. / O.Q. and certification, 

preparation of validation protocols. 

4. Stability testing: Background and concept analysis, ICH guidelines, determination 

of shelf life, general stability aspects pertaining to API, formulations.  

 (10 Lectures) 

C. Pharmaceutical Chemistry 

1. Infrared Spectroscopy 

Introduction, the infrared absorption process, the modes of vibrations, stretching 

and bending, bond properties and absorption trends, basics of instrumentation 

techniques, pharmaceutical applications. 

 (2 Lectures) 
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MPCHM-2012 / MPQUA-2052: Advanced Analytical Techniques 

 4 hours/week 

Introduction to IR, UV, NMR and MASS spectroscopy is covered in I
st

 Semester. 
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7. Advances in medicinal chemistry of cardiovascular agents, antiarrhythimics, 

antianginal, antihypertensive, antihyperlipidemics, FDA approved drugs, new 

molecules under clinical trials. 

 (6 Lectures) 

8. Antidiabetics (latest advances and FDA approved drugs). 

 (2 Lectures) 

9. Chemical contraceptives (latest advances and FDA approved drugs). 

 (2 Lectures) 
 
 

10.  Current scenario of drug discovery in national research laboratories and Indian 

pharmaceutical industry. 

 (2 Lectures) 

 

Reading Material Recommended: 

1. Wolff M.E. Burger’s Medicinal Chemistry and Drug Discovery, Principle and Practice. John 

Wiley and Sons, New York. Latest Edition. 
 

2. Alnley W. and James E.F.  Martindale, The Extra Pharmacopoeia. Pharmaceutical Press, 

London. Latest Edition. 
 

3. Nogrady T. Medicinal Chemistry, A Biochemical Approach. Oxford University Press, New York. 

Latest Edition. 

4. Monographs and relevant review articles appearing in various periodicals and journals. 

5.   Williams D.A. Lemke T.L. Foye’s Principles of Medicinal Chemistry. Lippincott Williams and 

Wilkins, Philadelphia. Latest Edition 

 

 

 

 

MPCOM-2084: Intellectual Property Rights and Drug Regulatory Affairs  

 3 hours/week 

PART A:  Intellectual Property Rights 

1. Intellectual Property 

Concepts and fundamentals: The emergence and growth of the concepts regarding 

intellectual property (IP), intellectual property protection (IPP) and intellectual 

property rights (IPR); economic importance, mechanism for protection of 

intellectual property-patents, copyright, trademarks; role of IP in pharmaceutical 

industry; global ramifications and financial implications.  

 (6 Lectures) 
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2. Drug regulatory controls and authorities.  

3. 
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2. Beckett  A.H. and Stenlake J.B.  Practical Pharmaceutical Chemistry: Part I, Athlone Press. 

Latest Edition. 

3. Mann F.G. and Saunders B.C.  Practical Organic Chem
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SEMESTER III & IV 

 

Research work during third and fourth semester. 

The examination shall consist of thesis submitted at the end of fourth semester and 

presentation in the open seminar. 

The result of the examination will be given as pass or fail without marks. 
 

 

 

 

 

 

…………………………………………… 
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GROUP-2: M. PHARM. (PHARMACEUTICS) 

SEMESTER-I 

MPCEU-1021: Dosage Form Design and Development 

MPCEU-1022: Advances in Drug Delivery-I 

MPCEU-1023: Advanced Pharmacokinetics & Biopharmaceutics–I 

MPCOM-1071: Modern Analytical and Pharmaceutical Techniques 

MPCEU-1121: Pharmaceutics Practical-I 

MPCOM-1171: Modern Analytical and Pharmaceutical Techniques Practical 

 
 

MPCEU-1021: Dosage Form Design and Development 

 4 hours/week 

1. Preformulation Studies 

Introduction, goals of preformulation, physicochemical properties, criteria for 

selection of drug and excipients, compatibility tests. 
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MPCEU-1022: Advances in Drug Delivery-I 

 4 hours/week 
 

1. Fundamentals of controlled release (CR) drug delivery: Rationale of 
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MPCEU-1023: Advanced Pharmacokinetics & Biopharmaceutics-I  

 4 hours/week 

 

1. Compartmental Pharmacokinetics 

Review of fundamentals, terminology, basics of kinetics following single dose 

administration through instantaneous and non-instantaneous routes (like i.v. bolus, 

i.v. infusion, peroral) using serum and urine levels, one and multi-compartmental 

kinetics, multiple dose administration, superposition rule, problem solving. 

 (9 Lectures) 

2. Noncompartmental Pharmacokinetic Modeling Approach 
 

Pitfalls of compartmental techniques and advantages of model-independent 

approaches, definition and significance of stochastic approach, statistical moments, 

AUC, AUMC, determination of AUC & AUMC using techniques like trapezoidal, log-

trapezoidal, spline, PTTO and hybrid approaches, MRT and its significance in 

pharmacokinetics, computation of statistical moments from plasma and urine data, 

cut off error, MDT, MIT, MAT and bioavailability, problem solving. 

 (9 Lectures) 

3. Non-linear Pharmacokinetics  

Definition, significance and applications with literature examples, recognition of non-

linearity, computation of non-linear pharmacokinetic parameters (Vm, Km,  AUC, etc.) 

from the time course and AUC of a drug in body being eliminated by single Michaelis 

Menten kinetics, computation of pharmacokinetic parameters (Vm, Km, K, AUC, etc.) 

from the time course of a drug being eliminated by Michaelis Menten kinetics and by 

a blend of Michaelis Menten kinetics and first-order kinetics, problem solving. 

 (8 Lectures) 

4. Protein Binding 
 

Theory of plasma protein binding and implications, elements of Scatchard, Klotz and 

Rosenthal analyses for computation of binding parameters, experimental techniques 

to determine protein binding with their merits and limitations, factors influencing 

protein binding, effect of binding on drug pharmacokinetics. 

 (5 Lectures) 

5. Physiologically Based Pharmacokinetic (PBPK) Models 

Basic concepts of PBPK models, development of a PBPK model, limitations with 

respect to classical compartmental approaches, permeation limited versus diffusion-

limited models, interspecies scaling, applications. 

 (4 Lectures) 

6. Pharmacokinetic and Pharmacodynamic (PK/PD) Models 

Basic concepts of PK/PD modeling, methodology including linear, log-linear, Emax, Emax-

sigmoidal  models,    non-steady    state    and      time-dependant    models,    biphasic  

distribution model, tolerance and signal transduction models,  biomarkers,  non-linear  
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mixed effect modeling, Naïve pool approach, hysteresis of pharmacodynamic 

response, applications. 

 (5 Lectures) 
 

Reading Material Recommended: 
 

1. 
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Reading Material Recommended: 

1. Silverstein R.M. and Webster F.X. Spectrometric Identification of Organic Compounds. John 
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5. Mendham J. Denney R.C. Barnes J.D. and Thomas M. Vogel’s Textbook of Quantitative 

Chemical Analysis. Pearson Education Limited, Singapore. Latest Edition. 

6. Silverstein R.M. and Webster F.X. Spectrometric Identification of Organic Compounds. John 

Wiley and Sons, New York. Latest Edition. 

7. Vogel H.G. and Vogel W.H. Drug Discovery and Evaluation. Springer-Verlag, Berlin. Latest 

Edition.  

8. Kulkarni S.K. Handbook of Experimental Pharmacology. Vallabh Prakashan, New Delhi. Latest 

Edition. 

9. Ghosh M.N. Fundamentals of Experimental Pharmacology. Hilton & Company, Kolkata. Latest 

Edition. 
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SEMESTER-II 

MPCEU-2021: Advances in Drug Delivery–II 

MPCEU-2022: Advanced Pharmacokinetics and Biopharmaceutics-II 

MPCEU-2023: Pharmaceutical Technology and Biotechnology 

MPCOM-2084: Intellectual Property Rights and Drug Regulatory Affairs 

MPCEU-2121: Pharmaceutics Practical–II 

MPCEU-2021: Advances in Drug Delivery –II 

 4 hours/week 

1. Colloidal and Supramolecular Delivery Systems 

a. Closed bilayered system: Historical background, structural aspects, preparation, 

characterization, evaluation and applications, specialized liposomes in drug 

targeting: niosomes, erythrosomes, pharmacosomes and aquasomes. 

b. Nanoparticles, solid lipid nanoparticles (SLNs): Method of preparation, 

characterization, evaluation and pharmaceutical applications.  

c. Multiple w/o/w emulsions as drug vehicles: Introduction, composition of the 

multiple emulsion and stability, influence of the nature of oil phase, methods for 

stabilizing w/o/w multiple emulsions, mechanisms of transport of solutes, in-vivo 

studies. 

d. Microemulsions: Introduction, structure solubilization and formulation transport 

properties and pharmaceutical applications. 

 (18 Lectures) 

2. Protein and Peptide Drug Delivery 

Considerations in the physiological delivery of therapeutic proteins: Carrier-mediated 

transport of peptides and peptide analogues, problems associated with the delivery of 
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and urine level data, crossover design and analysis of bioequivalence trials, 

biowaivers, federal perspectives, problem solving.  

 (8 Lectures) 
 

3. ���������and����������	�
orrelations (IVIVC) 

Concept, biopharmaceutical classification scheme, various IVIVC approaches with 

applications and limitations, dissolution as a surrogate to bioavailability for immediate 

release and extended release formulations, A-D levels, validation, IVIVR, IVIVM, 

federal perspectives. 

 (8 Lectures) 

4. Pharmacokinetic Simulations and Allied Pharmacokinetic Approaches 

Pharmacokinetic simulations using pharmacokinetic parameters, simple problem 

solving. Basics of chronopharmacokinetics, toxicokinetics, population 

pharmacokinetics. 

 (8 Lectures) 

5. Use of Computers in Pharmacokinetics 

Introduction, strategy for model building, selection and application of suitable 

pharmacokinetic, statistical and variance models, function minimization for 

maximization of goodness of fit, iterative and non-iterative techniques, weighting 

schemes for non-linear regression, AIC, SC, MSC, digital versus analog computers, law 

of parsimony, literature review on computer software on compartmental, 

noncompartmental and clinical pharmacokinetic analysis and simulation, and 

biopharmaceutics, study of some computer software such as NONLIN, NONMEM. 

  

(8 Lectures) 
 

Reading Material Recommended: 

1. Wagner JG. Fundamentals of Clinical Pharmacokinetics, Drug Intelligence Publication, 

Hamilton. Latest Edition. 

2. Wagner JG. Pharmacokinetics for the Pharmaceutical Scientist, Technomic, Pennsylvania. 

Latest Edition. 

3. Shargel L, Yu ABC and Wu-pong S. Applied Biopharmaceutics and Pharmacokinetics 

McGraw-Hill Medical Publishers, New Delhi. Latest Edition. 

4. Gibaldi M and Perrier D. Pharmacokinetics. Informa Healthcare, New York. Latest Edition. 

5. Gibaldi M. Biopharmaceutics and Clinical Pharmacokinetics, Lea & Febiger, Philadelphia. 

Latest Edition. 

6. Dressman B and Lennernas H. Oral Drug Absorption: Prediction & Assessment, Marcel 

Dekker, New York. Latest Edition. 

7. Bourne DEA. Mathematical Modelling of Pharmacokinetic Data. Technomic, Pennsylvania. 

Latest Edition. 

8. Welling PG and Tse FLS. Pharmacokinetics: Regulatory, Industrial and Academic 

Perspectives, Marcel Dekker, New York. Latest Edition. 
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9. Gibaldi M and Prescott L. Handbooks of Clinical Pha
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3. Nuts and Bolts of Patenting 

Copyright and trade mark protection, criteria for patentability, Indian patent act. 

1970: WTO and modifications under TRIPS, filing of a patent application, 
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9. Important regulations related to import and export of drugs. 

 (12 Lectures) 

 

Reading Material Recommended: 

1. Treece DJ. Managing Intellectual Capital: Organizational, Strategic and Policy Dimension. 

Oxford University Press, England. Latest Edition. 

2. Wadedhra BL. Law Relating to Patents, Trademarks, Copyright Design and Geographical 

Indications. Universal Law Publishing, New Delhi. Latest Edition. 
 

3. Bansal P. IPR Handbook for Pharma Students and Researchers, Pharma Book Syndicate, 
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SEMESTER – III & IV 

Research work during third and fourth semester. 

The examination shall consist of thesis submitted at the end of fourth semester and 

presentation in the open seminar.  

The result of the examination will be given as pass or fail without marks. 

 

 

 

………………………………….. 
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11. European Medicines Evaluation Agency Guidelines on Quality of Herbal Medicinal Products 

issued from time to time and available at http: //www.emea.eu.int.  

12. Gupta MP, Handa SS and Vasisht K.  Eds.  Biological Screening of Plant Constituents. Training 

Manual, ICS-UNIDO, Trieste (2006).  
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3.2.4. Extractive values including volatile oil. 

 (1 Lecture) 

3.2.5. Qualitative chemical tests. 

 (2 Lectures) 

3.2.6. Quantitative chemical tests: Acid value, iodine val
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C. Pharmaceutical Chemistry 
 

1. Infrared Spectroscopy 
 

Introduction, the infrared absorption process, the modes of vibrations, stretching 

and bending, bond properties and absorption trends, basics of instrumentation 

techniques, pharmaceutical applications. 

 (2 Lectures) 

2. Ultraviolet Spectroscopy  
 

Introduction, the nature of electronic excitation, the origin of UV band structure, 

principle of absorption spectroscopy, chromophore- σ→σ*, η→σ*, π→π* 

transitions, basics of instrumentation techniques, pharmaceutical  applications. 

 (2 Lectures) 

3. Fluorimetric Analysis 
 

Introduction to the principles of fluorescence, applications of fluorimetry in 

pharmaceutical analysis. 

 (1 Lecture) 

4. Nuclear Magnetic Resonance Spectroscopy 

Introduction, nuclear spin states, nuclear magnetic moments, absorption of 

energy, the mechanism of resonance, chemical equivalence, spin-spin coupling, 

basics of instrumentation techniques, pharmaceutical applications. 

 (2 Lectures) 
 

5. Mass Spectrometry 

Basic principle and theory involved, basics of instrumentation techniques, 

pharmaceutical applications. 

 (2 Lectures) 

6. Thermal Analysis 

Introduction to various thermal methods of analysis, basic principles and theory, 

pharmaceutical applications. 

 (1 Lecture) 

D. Pharmacognosy 

1. General principles, classification, normal and reversed phase, bonded phase, 

separation mechanisms. 

2. Introduction to paper chromatography, TLC, HPTLC, HPLC, GC. 

 (7 Lectures) 

E. Pharmacology  

Definition of bioassay, various types of bioassays, advantages and limitations of 

bioassays with suitabowklfdon+)(p8p)8dan+abowklfdon+)(p8dun+q(po.fkdin+)(q
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D. Pharmacognosy 

Exercises on chromatographic techniques. 

Reading Material Recommended: 

1. Indian Pharmacopoeia. Latest Edition. 

2. U. S. Pharmacopoeia - NF. Latest Edition. 

3. European Pharmacopoeia. Latest Edition. 

4. British Pharmacopoeia. Latest Edition. 

5. Mendham J., Denney R.C., Barnes J.D. and Thomas M. Vogel’s Textbook of Quantitative 

Chemical Analysis. Pearson Education Limited, Singapore. Latest Edition. 

6. Silverstein R.M. and Webster F.X. Spectrometric Identification of Organic Compounds. John 

Wiley and Sons, New York. Latest Edition. 

7. Vogel H.G. and Vogel W.H. Drug Discovery and Evaluation. Springer-Verlag, Berlin. Latest 

Edition.  

8. Kulkarni S.K. Handbook of Experimental Pharmacology. Vallabh Prakashan, New Delhi. Latest 

Edition. 

9. Ghosh M.N. Fundamentals of Experimental Pharmacology. Hilton & Company, Kolkata. Latest 

Edition. 
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5. Heinrich M. Barnes J., Gibbons S. and Williamson E.M.  Fundamentals of Pharmacognosy and 

Phytotherapy.  Churchill Livingstone. Latest Edition.  

6. Bruneton J. Pharmacognosy, Phytochemistry, Medicinal Plants. Intercept Ltd., UK.  Latest 

Edition.  

7. Vogel H.G. and Vogel W.H. Drug Discovery and Evaluation. Springer-Verlag, Berlin. Latest 

Edition.  

 

 

 

MPCOG-2032: Advances in Pharmacognosy-II 

 4 hours/week 

1. Study of Plants with Special Emphasis on Active Constituents having following types 

of Biological Activity, and A Brief Introduction of Various Models Used in their 
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2. 
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thesis, prior art search – published patents search, internet search patent sites, 

specialized service search requests, costs, patent application forms and guidelines, 

fee structure, time frames, jurisdiction aspects, types of patent application- 

provisional, non-provisional, PCT and convention patent applications, international 

patenting requirement procedures and costs. Patent infringement: Meaning, scope, 

litigation, drug related patents infringements, case studies and examples, patenting 

by research students. Trademarks legislation and registration system in India - an 

introduction, meaning of trademark, criteria for eligibility, filling application for 

trademark registration, trade secrets - scope modalities and protection case 

studies.  

 (10 Lectures) 

4. Technology Development/Transfer Commercialization Related Aspects 

Technology development: Meaning, drug related technology development, 

toxicological studies, bioequivalence (BU), clinical trial phase I , Phase II and phase 

III, approved bodies and agencies, scale-up, semi-commercialization and  

commercialization–practical aspects and problems, significance of transfer of 

technology (TOT), bottlenecks, managing technology transfer, guidelines for 

research students, scientists and related  personnel, TOT agencies  in India   APCTD, 
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Reading Material Recommended: 

1. Treece D.J. Managing Intellectual Capital: Organiza
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SEMESTER – III & IV 

Research work during third and fourth semester. 
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GROUP-4: M. PHARM. (PHARMACOLOGY) 

SEMESTER-I 

MPCOL-1041: General Pharmacology, Pathobiology and Therapeutics 

MPCOL-1042: Experimental Pharmacological Techniques 

MPCOL-1043: Drug Discovery and Toxicology 

MPCOM-1071: Modern Analytical and Pharmaceutical Techniques 

MPCOL-1141: Pharmacology Laboratory–I 

MPCOM-1171: Modern Analytical and Pharmaceutical Techniques Practical 

 

MPCOL-1041: General Pharmacology, Pathobiology and Therapeutics 

 4 hours/week 

1. Introduction to Pharmacology 

ADME and factors influencing disease conditions. 

 (3 Lectures) 

2. Pathophysiology and Drug Therapy of Neurological and Psychiatric Disorders 

Alzhiemer's disease, anxiety, depression, epilepsy, Huntington’s disease, Parkinson's 

disease and schizophrenia. 

 (8 Lectures) 

3. Pathophysiology and Drug Therapy of Cardiovascular Disorders 

Angina, arrhythmia, congestive heart failure, hyperlipoproteinemias and 

hypertension. 

 (6 Lectures) 

4. Drug Therapy of Endocrine Disorders 

Disorders of thyroid gland, adrenal gland, diabetes mellitus, gonadal hormones and 

contraceptives. 

 (6 Lectures) 

5. Pain and Inflammation 

Drugs used in the treatment of osteoarthritis and gout. 

 (3 Lectures) 
 

6. Pathophysiology and Drug Therapy of Gastrointestinal Disorders 

Peptic ulcers, Helicobacter pylori and inflammatory bowel disease. 

 (2 Lectures) 

7. Pathophysiology and Drug Therapy of Respiratory Disorders 

Asthma and tuberculosis. 

 (2 lectures) 



 

 

 

 MASTER OF PHARMACY (M. PHARM.) (SEMESTER SYSTEM) 53 

 

8. Chemotherapy of Microbial and Parasitic Diseases 

Sulfonamides, quinolones, chloramphenicol, aminoglycosides, tetracyclines, 

penicillins, cephalosporins, antiviral, antifungal, helminthiasis, malaria, leprosy, 

tuberculosis and antineoplastic agents. 

 (8 Lectures) 

9. Multi-drug resistance, mechanism and drug resistant tuberculosis and malaria. 

 (3 Lectures) 
 

Reading Material Recommended: 

1. Brunton L.L., Lazo J.S. and Parker K.L., Eds. Goodman & Gilman’s The Pharmacological Basis of 

Therapeutics. McGraw-Hill, New York. Latest Edition. 

2. Katzung B.G. Basic and Clinical Pharmacology. Lange/Mc Graw-Hill Medical Publications, New 

York. Latest Edition. 

3. Kalant H. and Roschlan WHE. Principles of Medical Pharmacology. Oxford University Press, 

New York. Latest Edition. 

4. Rang H.P., Dale M.M. and Ritter J.M. Pharmacology. Churchill Livingstone, New York. Latest 

Edition. 

5. Sharma H.L. and Sharma K.K. Principles of Pharmacology. Paras Publisher, Delhi. Latest 

Edition. 

6. Shargel L., Mutnick A.H., Souney P.F. and Swanson L.N. Comprehensive Pharmacy Review. 

Wolters Kluwer Health / Lippincott William & Wilkins, New Delhi. Latest Edition. 

7. Dipiro J.T., Talbert R.L., Yee G.C., Matzke G.R., Wells B.G. and Posey L.M., Eds. 

Pharmacotherapy: A Pathophysiologic  Approach.  McGraw-Hill, New York. Latest Edition. 

 
 

MPCOL-1042: Experimental Pharmacological Techniques 

 4 hours/week 

1. Development and Scope of Experimental Pharmacology 

Common laboratory animals, breeding methods, anesthesia & euthanasia of 

experimental animals, different routes of drug administration. 

 (6 Lectures) 
 
 

2. Alternatives to Animal Screening 

Cell lines and other in-vitro techniques (ELISA, PCR techniques). 

 (4 Lectures) 

3. Experimental Techniques Employed in the Screening of Drugs Belonging to Following 

Categories 

3.1. Antipsychotics, antianxiety agents, nootropics, antidepressants, antiparkinsonian 

agents, antiepileptics, analgesics and anti-inflammatory agents. 

 (12 Lectures) 
 





 

 

 MASTER OF PHARMACY (M. PHARM.) (SEMESTER SYSTEM) 55 

 

4. Toxicology 

Concept, development and scope of toxicology, behavioural and neurotoxicity, 

teratology, endotoxin, pesticides, cardiac, hepatic, renal and pulmonary toxicity. 

Industrial, environmental and forensic toxicology, clinical toxicology, principles and 

management of different types of poisoning, toxicity reactions. 

 (11 Lectures) 

5. Immunotherapy 

Introduction to immune system, cellular and humoral immunity, complement, 

antigen-antibody interactions, immunity to bacteria, virus, protozoa, and fungi, 

immunomodulators and immunosuppressants and their use in autoimmune disorders, 

principles and development of vaccines against different diseases. 

 (10 Lectures) 

Reading Material Recommended: 

1. Bartfai T. and Lee G.V. Drug Discovery. Elsevier, New York. Latest Edition. 

2. Huang Z. Drug Discovery Research. Wiley Inter Science, USA. Latest Edition. 

3. Evans R.P., Drug and Biological Development. Springer, USA. Latest Edition. 

4. Ricky N.G. Drugs from Discover to Development. Wile
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3. Introduction to validation of manufacturing facilities I.Q. / O.Q. and certification, 

preparation of validation protocols. 

4. Stability testing: Background and concept analysis, ICH guidelines, determination 

 of shelf life, general stability aspects pertaining to API, formulations.  

 (10 Lectures) 

C. Pharmaceutical Chemistry 

1. Infrared Spectroscopy 

Introduction, the infrared absorption process, the modes of vibrations, stretching 

and bending, bond properties and absorption trends, basics of instrumentation 
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SEMESTER-II 

MPCOL-2041: Clinical Pharmacology 

MPCOL-2042: Molecular Pharmacology 

MPCOL-2043: Recent Advances in Pharmacology 

MPCOM-2084: Intellectual Property Rights and Drug Regulatory Affairs 

MPCOL-2141: Pharmacology Laboratory-II 
 

MPCOL-2041: Clinical Pharmacology 

 4 hours/week 

1. Introduction to Clinical Pharmacology 

Definition, scope and development of clinical pharmacology, role of pharmacist in 

healthcare system, prescription monitoring and rational use of drugs, essential drugs 

and national drug policy, pharmacoepidemiology, pharmacovigilance, patient 

counselling, medication errors and drug information systems. 

 (8 Lectures) 

2. Concepts of Pharmaceutical Care and its Implementation 

Plan, components and challenges, communication and behavioural skills in clinical 

pharmacology practice. 

 (2 Lectures) 

3. Drug Therapy in Specialized Patient Populations 
 

3.1. Neonates: Special childhood diseases and their management, national 

immunization programmes, relevant paediatric management issues as dosages 

adjustment, pharmacokinetics and compliance. 
 

3.2. Geriatrics: Pharmaceutical care plan based on age related physiological and 

pharmacokinetic/pharmacodynamic changes, compliance related issues. 
 

3.3. Pregnancy and Lactation: Guidelines and principles of drug therapy during 
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4.4. Clinical trial team, monitoring of clinical trial, 
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3. 
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3. Neurotransporters 

Plasma membrane neurotransmitter transporters (Na
+
/Cl

-
 dependent 

neurotransmitter transporters, Na
+
/K

+
 dependent glutamate transporters), vesicular 

neurotransmitter transporters (monoamine transporters and acetylcholine 

transporters. 
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3. Trends in Pharmacological Sciences. 

4. Trends in Neurosciences. 

5. Journal of Pharmacology and Experimental Therapeutics. 
 

 

MPCOM-2084: Intellectual Property Rights and Drug Regulatory Affairs  

 3 hours/week 

PART A:  Intellectual Property Rights 

1. Intellectual Property 

Concepts and fundamentals: The emergence and growth of the concepts regarding 

intellectual property (IP), intellectual property protection (IPP) and intellectual 

property rights (IPR); economic importance, mechanism for protection of 

intellectual property-patents, copyright, trademarks; role of IP in pharmaceutical 

industry; global ramifications and financial implications.  

 (6 Lectures) 

2. Trade Related Aspects of Intellectual Property Rights 

Intellectual property and international trade, concept behind WTO (World Trade 

Organization), WIPO (World Intellectual Property Organization), GATT (General 

Agreement on Tariff and Trade), TRIPs (Trade Related Intellectual Property Rights),  

TRIMS (Trade Related Investment Measures) and GATS (General Agreement on 

Trades in Services), status in India and other developing countries, case studies and 

examples, TRIPS issues on herbal drugs.  

 (7 Lectures) 

3. Nuts and Bolts of Patenting 

Copyright and trade mark protection, criteria for patentability, Indian patent act. 

1970: WTO and modifications under TRIPS, filing of a patent application, 

precautions before patenting-disclosures/non-disclosures, publication-article/ 

thesis, prior art search – published patents search, internet search patent sites, 

specialized service search requests, costs, patent application forms and guidelines, 

fee structure, time frames, jurisdiction aspects, types of patent application- 

provisional, non-provisional, PCT and convention patent applications, international 

patenting requirement procedures and costs. Patent infringement: Meaning, scope, 

litigation, drug related patents infringements, case studies and examples, patenting 

by research students. Trademarks legislation and registration system in India - an 

introduction, meaning of trademark, criteria for eligibility, filling application for 

trademark registration, trade secrets - scope modalities and protection case 

studies.  

 (10 Lectures) 

4. Technology Development/Transfer Commercialization Related Aspects 

Technology development: Meaning, drug related technology development, 
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MPCOL-2141: Pharmacology Laboratory-II 

 14 hours/week 

1. 
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SEMESTER – III & IV 

 

Research work during third and fourth semester. 

The examination shall consist of thesis submitted at the end of fourth semester and 

presentation in the open seminar.  

The result of the examination will be given as pass or fail without marks. 

 

 

 

………………………………………….. 
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GROUP 5: M. PHARM. (PHARMACEUTICAL ANALYSIS AND  

QUALITY ASSURANCE) 

SEMESTER-I 

MPQUA-1051: Applied Pharmaceutical Analysis -I 

MPQUA-1052: Good Manufacturing Practices (GMPs) 

MPCOG-1033/ 

MPQUA-1053: Plant Drug Standardization 

MPCOM-1071: Modern Analytical and Pharmaceutical Techniques 

MPQUA-1151: Pharmaceutical Analysis Practical-I 

MPCOM-1171: Modern Analytical and Pharmaceutical Techniques 

 

MPQUA-1051: Applied Pharmaceutical Analysis -I 

 4 hours/week 

1. Introduction 

Material and product specifications, reference-standards and their sources, good 

laboratory practices, documentation-STPs, certification of analysis, Key/FDA and 

intermediate guidance documents. 

 (5 Lectures) 

2. Sampling Techniques 

2.1. Sampling procedures including biological samples and errors, special 

consideration for intermediate precision and reproducibility. 

 (5 Lectures) 

2.2. Solvent and solid phase extraction, distribution coefficient, percent extracted, 

accelerated and microwave assisted extraction, solid phase extraction. 

 (3 Lectures) 

3. Laboratory Automation 

Principle of automation, automated instruments, process control, flow injection 

analysis. 

 (3 Lectures) 
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MPQUA-1052: Good Manufacturing Practices (GMPs) 

 4 hours/week 

1. Concepts and philosophy, general guidelines. 

 (1 Lectures) 

2. Organization and personnel responsibilities, training, hygiene, safety programs, 

personnel.  

 (3 Lectures) 

3. Building and premises: Location, design, plan layout, construction, lighting, 

ventilation, maintenance and sanitations, environmental control, air handling 

systems, sterile areas, control of contamination, sterilization of an area (TP & STP).   

(4 Lectures) 

4. Equipment: Selection, purchase specifications, clea
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13. 
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6. Compound Formulations 

Quality aspects of compound formulations of medicinal plants. Monographs of 

compound formulations of API, control of excipients, stability indicating parameters. 
  

(2 Lectures) 
 

Reading Material Recommended: 

1. 
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C. Pharmaceutical Chemistry 

1. Infrared Spectroscopy 
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3. European Pharmacopoeia. Latest Edition. 

4. British Pharmacopoeia Latest Edition. 

5. Mendham J., Denney R.C., Barnes J.D. and Thomas M. Vogel’s Textbook of Quantitative 

Chemical Analysis. Pearson Education Limited, Singapore. Latest Edition. 
 

6. Silverstein R.M. and Webster F.X. Spectrometric Identification of Organic Compounds. John 

Wiley and Sons, New York. Latest Edition. 

7. Vogel H.G. and Vogel W.H. Drug Discovery and Evaluation. Springer-Verlag, Berlin. Latest 

Edition.  

8. Ghosh M.N. Fundamentals of Experimental Pharmacology. Hilton & Company, Kolkata. Latest 

Edition. 

 

 

MPCOM-1171: Modern Analytical and Pharmaceutical Techniques Practical 

 6 hours/week 

A. Pharmaceutical Chemistry 

1. Assay procedures of various drugs using UV spectroscopy, spectroflourimetry and 

IR spectroscopy. 

2. Basics of spectral analysis. 

3. Thermal analysis using DSC technique. 
 

B. Pharmaceutics 

1. Exercises based on degradation kinetics and shelf-life determination. 

2. 
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6. Silverstein R.M. and Webster F.X. Spectrometric Identification of Organic Compounds. 

John Wiley and Sons, New York. Latest Edition. 

7. Vogel H.G. and Vogel W.H. Drug Discovery and Evaluation. Springer-Verlag, Berlin. Latest 

Edition.  

8. Kulkarni S.K. Handbook of Experimental Pharmacology. Vallabh Prakashan, New Delhi. 

Latest Edition. 

9. Ghosh M.N. Fundamentals of Experimental Pharmacology. Hilton & Company, Kolkata. 

Latest Edition. 
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SEMESTER-II 

MPQUA-2051: Applied Pharmaceutical Analysis-II 

MPCHM-2012/ 

MPQUA-2052: Advanced Analytical Techniques 

MPQUA-2053: Quality Management and Validation 

MPCOM-2084: Intellectual Property Rights and Drug Regulatory Affairs 

MPQUA-2151: Pharmaceutical Analysis Practical-II 
 

 

MPQUA-2051: Applied Pharmaceutical Analysis-II 

 4 hours/week 

1. Principle and procedure involved in quantitative determination of the following 

functional groups: Hydroxyl, carboxylic, aldehyde, ketone, methoxyl, ester and amine. 
  

(4 Lectures) 

2. A detailed study of principle and procedures involved in various physicochemical 

methods of analysis of pharmaceutical dosage forms containing sulphonamides, 

barbiturates, analgesics and antipyretic, local anaesthetics, adrenergic drugs, 

antitubercular drugs, diuretics and antimalarial (microbiological and biological 

methods are excluded). 

 (7 Lectures) 

3.  Official methods to evaluate sterile and biological preparations 
 

3.1. Microbioassay 
 

3.2. Sterile testing of parenteral and occular products 
 

3.3. Challenge test to evaluate the efficacy of the preservative 

 (5 Lectures) 

4. Analysis of drugs and excipients in the solid state (solid state NMR, IR reflectance 

method, XRD, DSC/TGA). 

 (5 Lectures) 

5. Analytical method validation 

Validation definition and terminology, essential pre-validation activities:  

Spectroscopic, HPLC and GC methods (statistical analysis and significance in analytical 

methods). 

 (5 Lectures) 

6. Pharmacopoeial assays involved in the analysis of some selected drugs 

(aminophylline, phenytoin and others). 

 (3 Lectures) 
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7. Impurity profiling 

Impurities, drug master files, profiling of impurities, official guidelines for impurities. 

 (5 Lectures) 

8. Clinical chemistry 

Composition of blood, collection and preservation of samples, clinical analysis of 

serum electrolytes, blood glucose and blood urea nitrogen (BUN), uric acid, albumin 

and globulins, acid and alkaline phosphatases, barbiturates. 

 (3 Lectures) 

9. Immunological methods of analysis 

Principles of immunoassay, specificity of immunoassays, preparation of 

immunoassays, preparation of the antibody, incubation period for the assay, 

separation of the bound and free antigen, fluorescence immunoassay, enzyme 

immunoassay. 

 (3 Lectures) 
 

Reading Material Recommended: 

1. 
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2. Ultraviolet/ Visible Spectroscopy and Fluorimetry 

Energy level and selection rules, effect of substituents, effect of conjugation, 

conformation and geometry, the Woodward-Fisher rules, the Fisher-Kuhn rules, 

applications of UV with reference to different electronic systems. Derivative    

spectroscopy and its applications. 

Fluorescence and chemical structure, fluorescence intensity, factors affecting 

fluorescence, instrumentation, comparison of fluorometry with UV 

spectrophotometry, applications of fluorimetry in pharmaceutical analysis. 

 (5 Lectures) 

3. Nuclear Magnetic Resonance Spectroscopy 
 

1
H-NMR spectroscopy 

Magnetic equivalence, failure of the N+1 rule, chemical shifts, local diamagnetic 

shielding, hybridization effects, magnetic anisotropy, mechanism of spin-spin 

coupling, the origin of spin-spin splitting, Pascal’s triangle, the coupling constant, 

protons on oxygen, nitrogen and sulphur, diastereomeric protons, chemical shift 

reagents, long range coupling, spin decoupling methods, nuclear over Hauser effect. 

Correlation NMR spectrometry: Introduction to 
1
H -

1
H cosy and 

1
H - 

13
C cosy and its 

applications. Introduction and applications of 2D NMR; solid state NMR. 
 

13
C-NMR spectroscopy 

Introduction, peak assignments, off resonance decoupling, selective proton 



 

 

80 MASTER OF PHARMACY (M. PHARM.) (SEMESTER SYSTEM)  
 

methods; application of X-ray diffraction technique in pharmaceutical sciences. 

Electron microscopy and electron diffraction. 

 (4 Lectures) 

7. 
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MPQUA-2151: Pharmaceutical Analysis Practical-II 

 14 hours/week 

(Including Tutorial/Workshop/Seminar etc.) 

Pharmaceutical Chemistry 

1. Drug analysis using UV-VIS, IR, NMR, MS, XRD, DSC and Pharmacopoeial assays of 

various dosage forms. 

2. Workshops on spectral interpretations. 
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GROUP 6: M. PHARM. (DRUG DISCOVERY AND DRUG  

DEVELOPMENT) 
 

 

SEMESTER-I 

MPDRD-1061: Drug Discovery Processes 

MPDRD-1062: Preclinical Drug Discovery and Drug Development 

MPDRD-1063: Pharmacokinetics and Pharmacodynamics in New Drug 

Development 

MPCOM-1071: Modern Analytical and Pharmaceutical Techniques 

MPDRD-1161: Drug Discovery Practical-I 

MPCOM-1171: Modern Analytical and Pharmaceutical Techniques Practical 

 

 

MPDRD-1061: Drug Discovery Processes 

 4 hours/week 

1. Model Approaches of  Drug Discovery from Natural Sources  

Selection of natural sources for drug discovery based on phytoconstituents, 

chemotaxonomy, ethnopharmacological records and random approach. Chemical 

constituents and compound extract as drugs, synergy principle in plant drugs. Plant 

secondary metabolites as new drug templates. Preparation of plant material for 

biological evaluation (various methods of extraction, solvent choices, dose selection, 

preparation and mode of administration). Bioactivity guided fractionation. Separation 

techniques (column chromatography, centrifugally accelerated chromatography, HPLC 

and MPLC) for isolation of lead molecules. Natural product libraries and recent 

development in natural products. 

 (20 Lectures) 

2. Chemistry of Cell Membrane 
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3.2. Various approaches in QSAR: Objectives of QSAR, Hansch approach, Free-Wilson 

model, statistical methods, non-computer assisted search operations like Topliss 

decision tree simplex method, Fibonacci search technique. 

3.3. Parameterisation of groups/molecules: Electronic, steric and lipophilic molecular 

descriptions, quantum chemical calculations. 

3.4.  Introduction to molecular modeling. 

3.5.  Currently used drug discovery tools in pharmaceutical industry.  

 (7 Lectures) 

4. Rational Design of Enzymes Inhibitors 

4.1. Design of non-covalently binding enzymes inhibitors: Rapid reversible inhibitors; 

slow, tight and slow-tight inhibitors; transition state analogues; multisubstrate 

inhibitors. 

4.2. Current developments with respect to the inhibition of the following enzymes: 

Reverse transcriptase, catechol-o-methyl transferase, acetylcholinesterase, 

glycinamide ribonucleotide transformylase, HMG CoA reductase inhibitors; 

antimetabolites: dihydrofolate reductase inhibitors, phosphodiesterase, protein 

kinase. 

4.3. Design of covalently binding enzyme inhibitors: Mechanism based inhibitors; 

affinity labels; pseudoirreversible inhibitors. One representative example each 

from pyridoxyl phosphate dependent enzyme; GABA transferase; ornithine 

decarboxylase; monoamine oxidase; thymidylate synthase; creatine kinase and β-

Glucosidase inhibitors. 

 (12 Lectures) 

Reading Material Recommended: 

1. Williams D.A., Lemke T.L. Foye’s Principles of Medicinal Chemistry. Lippincott Williams and 

Wilkins, Philadelphia. Latest Edition. 

2. Wolff M.E. Burger’s Medicinal Chemistry and Drug Di
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MPDRD-1063: Pharmacokinetics and Pharmacodynamics in New Drug 

Development 

 4 hours/week 

1. Compartmental Pharmacokinetics 

Review of fundamentals, terminology, basics of kinetics following single dose 

administration through instantaneous and non-instantaneous routes (like i.v. bolus, 

i.v. infusion, peroral, etc.) using serum and urine levels, one and multi-compartmental 

kinetics, multiple dose administration, superposition rule, problem solving. 

 (7 Lectures) 

2. Noncompartmental Pharmacokinetic Modeling Approach 

Pitfalls of compartmental techniques and advantages of model-independent 

approaches, definition and significance of stochastic approach, statistical moments, 

AUC, AUMC, determination of AUC & AUMC using techniques like trapezoidal, log-

trapezoidal, spline, PTTO and hybrid approaches, MRT and its significance in 

pharmacokinetics. 

 (7 lectures) 

3. Non-linear Pharmacokinetics 

Definition, significance and applications with literature examples, recognition of non-

linearity, computation of non-linear pharmacokinetic parameters (Vm, Km,  AUC, etc.) 

from the time course and AUC of a drug in body being eliminated by single Michaelis 

Menten kinetics. 

 (7 Lectures) 

4. Bioavailability and Bioequivalence 

Basic concepts, design and evaluation of bioequivalence trials. Federal (US FDA & 

DCGI) guidelines for oral drug delivery systems: Immediate release and extended 

release formulations. 

 (7 Lectures) 

5. Biopharmaceutical Classification Scheme (BCS) and IVIVC 

In vitro and in vivo correlations (IVIVC): Concepts, In vitro dissolution as a surrogate to 

In vivo bioavailability, various IVIVC/IVIVR approaches in the light of BCS, applications 
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MPCOM-1171: Modern Analytical and Pharmaceutical Techniques Practical 

 6 hours/week 

A. Pharmaceutical Chemistry 

1. Assay procedures of various drugs using UV spectroscopy, spectroflourimetry and 

IR Spectroscopy. 

2. Basics of spectral analysis. 

3. Thermal analysis using DSC technique. 

B. Pharmaceutics 

1. Exercises based on degradation kinetics and shelf-life determination. 

2. Dissolution studies of marketed formulations. 

3. Any other practical based on theory. 

C. Pharmacology 

1. Bioassay designs using various in-vitro preparations.  

2. Experimental Toxicology: Calculations of LD50 values and therapeutic index. 

D. Pharmacognosy 

Exercises on chromatographic techniques. 
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SEMESTER-II 

MPDRD-2061: Drug Design and Development  

MPDRD-2062: Clinical Drug Development 

MPDRD-2063: Drug Delivery Issues in New Drug Development 

MPCOM-2084: Intellectual Property Rights and Drug Regulatory Affairs 

MPDRD-2161: Drug Discovery Practical-II 

MPDRD-2061: Drug Design and Development  

 4 hours/week 

1. Drug Discovery from Synthetic Strategies 

Protection and deprotection of various groups; Polymorphism in drug discovery; 

Polymers: Monomers and polymers, addition polymers, stereochemistry of polymers, 

copolymers of two or more monomers, condensation polymers, applications. 

 (8 Lectures) 

2. Three Dimensional Structure-aided Drug Design 
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8. Chemical contraceptives (latest advances and FDA approved drugs).            

  (2 Lectures) 

 

9. Current scenario of drug discovery in national research laboratories and Indian 
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2.4. Protocol designing, CRF, patient informed consent & enrolment for clinical 

trials, inclusion and exclusion criteria, withdrawals and drop outs, wash out and 

run in period. 

  (4 Lectures) 

2.5. Monitoring of clinical trial, report preparation, deviation in clinical trials. 

 (4 Lectures) 

3. Clinical Data Management 

Regulatory requirement, data base development, CRF, data entry, query, correction 

and data validation. 

 (4 Lectures) 

4. Recent Trends in Clinical Trial 

e-Clinical trial, clinical trial regulatory affairs, dossier and its components, DMF, CRO, 

challenges, limitations and its role in drug develo
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MPDRD-2063: Drug Delivery Issues in New Drug Development 

 4 hours/week 

1. 
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2. Yalkowsky S.H. Techniques of Solubilization of Drugs. Marcel Dekker, New York. Latest Edition.  

3. Remington J.P. Science and Practice of Pharmacy. Li
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4. Technology Development/Transfer Commercialization Related Aspects 

Technology development: Meaning, drug related technology development, 

toxicological studies, bioequivalence (BU), clinical trial phase I, Phase II and phase 

III, approved bodies and agencies, scale-up, semi-commercialization and  

commercialization–practical aspects and problems, significance of transfer of 

technology (TOT), bottlenecks, managing technology transfer, guidelines for 

research students, scientists and related personnel, TOT agencies in India  APCTD, 

NRDC, TIFAC, IBCIL, TBSE/SIDBI. TOT related documentation: Confidentiality 

agreements, licensing, MOUs, legal issues, compulsory licensing and issuing of 

access  to medicines , DOHA declaration.  

 (10 Lectures) 

5. Ethics and Values in IP 
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SEMESTER – III & IV 

Research work during third and fourth semester. 

The examination shall consist of thesis submitted at the end of fourth semester and 

presentation in the open seminar.  

The result of the examination will be given as pass or fail without marks. 
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