PHARMACY DEPARTMENT FACULTY OF TECHNOLOGY AND ENGINEERING

THE MAHARAJA SAYAJIRAO UNIVERSITY OF BARODA.
Scheme of Teaching and Examination of M. Pharm. Course in Pharmaceutical Technology (PT) / Pharmaceutical Quality Assurance (PQA) / Herbal Drug Technology (HDT) Pharmacology (P’Col) /  Pharmaceutical Chemistry (PC) / New Drug Delivery Systems (NDDS) Revised w.e.f. from  academic year 2006-2007

FIRST SEMESTER                                             

	Sr.No

Of 

Subject


	Discipline
	Subject


	Teaching Hours/Week
	Examination Marks 

	
	
	
	Lect.
	Pract.
	Total


	Theory
	Pract
	Total

	PHR 511


	Al l disciplines 
	Methods of Pharm. Research


	4


	6


	10


	100


	100


	200

	PHR

512 (a)
	PT, NDDS
	Theoretical Principles of Drug Delivery System Design
	4


	-


	4


	100


	-


	100

	PHR

512 (b)
	P’Col
	Clinical Pharmacology
	4


	-


	4


	100


	-


	100

	PHR

512  (c)
	PQA
	 Advances in Drug   

 Evaluation
	4


	-


	4


	100


	-


	100

	PHR

512 (d)
	HDT
	Herbal Drug Technology-I
	4
	-
	4
	100
	-
	100

	PHR

512(e)
	PC
	ATDDS-I
	4
	-
	4
	100
	-
	100

	PHR 513(a)
	PT/PQA and/HDT 
	Process Validation and CGMP 
	4


	-


	4


	100


	-


	100

	PHR 513(b)
	P’Col and PC
	Method of Drug Evaluation
	4


	-
	4


	100


	-


	100

	PHR 513(c)
	NDDS
	Oral Novel Delivery Systems
	4


	-


	4
	100


	-


	100

	PHR 514 
	All

Disciplines
	PT,PQA,HDT,PC,

P’Col & NDDS 

Pract-I.  
	-
	12
	12
	-
	200
	200

	
	Total
	12
	18
	30
	300
	300
	600


                                               PHR 511 F.S. M.PHARM. (ALL DISCIPLINES) 

                                             METHODS OF PHARMACEUTICAL RESEARCH  

Theory: 4 hrs/week.                                    


         Max. Marks Theory:  100

Practicals: 6 hrs/week                                


                        Practicals:  100

1. Spectroscopy ( 13 Lectures)

a.
Basic theoretical background of NMR spectroscopy, interpretation of PMR spectra of common organic compounds, Basics of FT-NMR, C13 NMR, Applications of 2D-NMR.

b.
Basic fundamentals of mass spectroscopy, various ion sources, analyses. Interpretation of mass spectra of simple compounds.

c.
Interpretation of IR spectra of compounds, Basics of FT-IR, Advantages of FT-IR over disperse IR.

2. Chromatography (10 Lectures) – 

a.
Basic concepts and instrumentation,  recent trends in the techniques and pharmaceutical applications of : HPLC, and its various modes.

b.
 adsorption, partition, reversed-phase, chemically bonded phase, ion-exchange, ionic, ion-pair, affinity, size-exclusion, and Chiral  separations. 

c.
HPTLC-Detailed theory, instrumentation and applications.

d.
GC-Detailed theory, instrumentation and applications.

3. Thermal Methods (4 lectures)-
a.
 Introduction of various thermal methods. TGA, DTA and DSC - theory, instrumentation of thermographs and applications.

4. Miscellaneous Methods (13 lectures)

a.
Optical Rotatory Dispersion and Circular Dichroism : General principle,instrumentation and applications.

b.
Electron Microscopy, scanning probe microscopy.

c.
Electron Diffraction, X-ray diffraction methods.

d.
Particle size analysis.

e.
Principles and applications of RIA


5. Bio-statistics and its applications in Pharmaceutical Research (4)

Practicals:


Practical exercises based on the topics mentioned in the theory syllabus.

 

PHR 512(a) F.S.M.PHARM. (PT, NDDS) 

THEORETICAL PRINCIPLES  OF DRUG DELIVERY SYSTEM DESIGN

Theory: 4 hrs/week.






                    Max. Marks Theory: 100

1.  Polymer science- Classification, mechanism & Methods of Polymerization, Properties, Characterization, Evaluation of Polymers

Biodegradable Polymers- Classification, Mechanism of Biodegration, Polymers processing with respect to formulation design.

2.  Pharmacokinetic Principles in Delivery System Design- Concept of Non Linear, Non compartmental and statistical Moment models in understanding Pharmacokinetic parameters and their application in Delivery system design.

3.  Basis of molecular and cell Biology and drug Targeting- Receptor, Targets, Carriers, Ligands (Blood Cell Receptors, yesicular systems, issue receptors) Cellular level events, intercellular trafficking Principles of Drug Targeting based on molecular and cell biology approach.

4.  Biotechnological Aspects in Drug Delivery Design – recombinant DNA technology concepts and methodologies, monoclonal Antibodies and Hybridoma technology- Principles of delivery of Biotechnological products-proteins & Peptides, barriers to their delivery proteins & peptides localization, trafficking and transduction.

5.  Principles of Delivery Systems Design Theory of Mass Transfer- Drug Diffusion and release mechanism and their kinetics. Dissolution mechanism, theories, models and testing.

6.  Transporters systems

PHR 512(b) F.S. OF M.PHARM (P’Col)

CLINICAL PHARMACOLOGY
Theory 4hrs/week








Max marks : 100

1.  Pathophysiology & Treatment of CNS disorders like

     a. Schizophrenia, b. Depression, c. Anxiety, d. Epilepsy, e. Alzheimer’s & Parkinsonism

2.  Pathophysiology & Treatment of CVS disorders

     a) Congestive Cardiac Failure, b) Angina & Mypertension

3.  Pathophysiology & Treatment of Immunological disorders like

     A Hypersensitive reaction, b. Asthma, c. Inflammmation, d. Rheumatoid arthritis, e. Gout etc.

4.  Neoplastic Diseases & their Treatment. Cell biology of Cancer Neoplasm of various organs & their treatment

5.  Infectious diseases & their Treatment. Diseases caused by Gram Positive bacteria & their treatment. Diseases caused by Gram Negative bacteria & their treatment. Viral, fungal, protozoal diseases & their treatment.

6.  Endocrinology & Metabolism. Disorders of Adrenal gland & their treatment. Diabetes mellitus and its treatment.

7.  Disorders of ovary & female reproductive tract & their treatment Osteoporosis & its treatment.

8.  Pediatric Pharmacology, Ocular Pharmacology, Drug treatment in elderly patients, Rational drug therapy. Toxicity of various Drugs & Chemicals

9.  Clinical Pharmacokinetics with reference to impaired hepatic and renal functions

10. Pharmacogenetics and Drug interactions.

                                  PHR 512 (c) F.S.M.PHARM. (PQA) 

                                 ADVANCES IN DRUG EVALUATION

Theory : 4 hrs/week







Max. marks : 100 

1.
A critical review of pharmacopoeia and other advanced methods used for qualitative and quantitative estimation of drugs and their formulations.

2.
An approach to the development of analytical methods for drugs in bulk and in their formulations, recovery studies, stability indicating analytical methods.

3.1
Methods of analysis of common excipients/additivses in formulations. 

3.2.
Separation of Drugs form excipients using extraction procedures- Liq-liq, liquid-solid, I on pair and ion exchange

3.3
Determination of active constituents in presence of these excipients. Impurities Profile

4.1
Techniques of evaluation of products obtained through biotechnology-Elctrophoresis of DNA RNA and Protiens using SDS-PAGE and capillary electro, HPLC- Triyptic mapping size exclusion, ion exchange and amino acids analysis. 

4.2
Analysis of drugs/metabolites in biological fluids like urine, blood and tissues, enzymatic analysis. 

5.
Biochemical analysis of drugs, estimation of enzymes and some common hormones.

6.
Microbiological essay of antibiotics and vitamins.                                                                                                              

PHR 512(d) F.S.M.PHARM. (HDT)

HERBAL DRUG TECHNOLOGY-I

Theory: 4 hours/week.







Max. marks : 100

· WHO Guidelines for cultivation and Collection Herbal drugs.

· Factors affecting cultivation of crop including plant Growth regulators.

· Influence of Mutation, Polyploidy, Hybridization in chemo demes.

· Insecticides & pesticides of herbal origin and their suitable utilization.

· Systematic methods of cultivation of Dioscorea, Isapgol, Umbelliferous fruits, Ginger, Turmeric, Aloes, Digital, Vinca, Opium, Artemisia, Campatothesia, Rose, Guar, Withania, Taaxus,Vasaka, glycerrhiza,Ephedra,Senna,Eucalyptues,Vetiver,Cinchona, Ruta, Quassia, Podophyllum, Senna, Guar, and Peppermint, Colchicum, Lemongrass, Piper spp.

2.1 Application of microscopy in evaluation T.S./L.S./ Surface views of Plant drugs.

2.2 Use of micro tome and preparations of histological slides.

2.3 Determination of various diagnostic features of  identification of different organs as per different herbal   

      pharmacopoeias. Determination of Numerical values.

3.1 Basic metabolic pathways. Use of radiotracers, enzymes, cofactors etc.

3.2 Biosynthetic schemes of some important Phyto-constituents.

3.3 Detailed studies on phytochemical screening methods including HPTLC fingerprinting.

4.   Commercial sources, methods of isolation, and separation, chemical properties, characterization (excluding synthesis) and therapeutic uses of some medicinally important class of plant-phenolics, alkaloids, glycosides, terpenoides, steroids and resinous substances.

5.   Review of recent literature along with methods used for bio screening of antiallergic, anticancerous, 

      antidiabetic, antihepatotoxic, anti-inflammatory agents, and immunomodulators cardiovascular, 

      respiratory, psychotropic and neurotropic, analgesic, antipyretic, anti obesity, anti atherosclerotic agents 

      of herbal origin.

READING REFERENCES: ( HDT-I And HDT-II)

1.
I.L.Finar: Organic Chemistry, Vol. I&II

2.
PEACH & Tracey: Modern Methods in Plant Analysis

3.
Miller: Phytochemistry, Vol. I-IV

4.
IWPAC SERIES VOL.I onwards, chemistry of Natural Products.

5.
Evans, W.C. Pharmacognosy

6.
Tyler, Brady,Robbers, Pharmacognosy

7.
Scikel Runecckles :Recent Advances in Phytochemistry Vol. 1-4

8.
Nakanishi: Chemistry of Natural products.

9.
Raphael I Khan: A laboratory Guide for natural Products.

10.
CHJ Wells: Introduction top Mol. Phytochemistry.

11.
Dean F. Martin: Marine Pharmacognosy

12.
C.K.Atal: Cultivation of medicinal Plants.

13.
Ibid: Cultivation and Utilization of Aromatic plants.

14.
Pushpangdam : Glimpses of Indian Ethno-Pharmacology

15.
Chatwal: Chemistry of natural products

16.
Asolkar: Diosgenin and other steroid precursor.

17.
A.C.Mottel: Clarke’s Isolation and Identification of Drugs.

18.
V.K.Seth, Serlected topics in Experimental Pharmacology.

19.
B.N.Dhawan et.al : Pharmacological evaluation of Natural products.

20.
R.D.Chowdhary: Herbal Drug Industry

21.
IDMA: Herbal Pharmacopoeia.

22.
PDSeth:HPTLC

23.
PDSeth:HPLC

24.
Jenkins : Quantitative Pharm.Chemistry.

25.
Fiser & Fuser: Steroids

26.
Wagner: Plant drug analysis Chromatography

27.
PK.Lala; Elements of Chromatopraphy.

28.
Vogal: Pharmacological Methods.

29.
Murray David :Advance method of plant breeding and Biotechnology

30.
Jack G. C. : biotechnology Theory & Practice.

31.
Street: Plant Tissue culture

32.
Dixon: Plant Tissue culture

33.
Purohit and Mathur Biotechnology 


34.
SPVyas and VK Dixit: Pharmaceutical biotechnology

35.
M.K.Rajdan: Plant Tissue Culture

36.
Recent and back Volumes of journal like Phytochemistry, Fitoterepia, natural Products, Planta Medica.,Experimental biology, MAPA, Ethno-pharmacology, IJMR, IJPS, Indian Drugs, Chromatography, Pharmbiology, etc..

PHR 512 (e) F.S.M.PHARM.(PC)

ADVANCED TECHNIQUES IN DRUG DEVELOPMENT AND SYNTHESIS-I

Theory: 4 hours/week








Max. Marks: 100

Techniques in drug development will be dealt at advanced level. These include a deep knowledge of the following topics: Chemical bonding (localized, delocalized and bonding weaker than covalent), Intermediary species like carbocations, carbanions, free radicals, carbenes and nitrenes, Acids and Bases, Various types of mechanisms, Effect of structure on reactivity towards a particular type of reaction.

Detailed knowledge to be imparted in the following topics: Nucleophilic substitution (aliphatic, aromatic and free radical), Electrophilic substitution (aliphatic and aromatic), Addition reactions (both carbon- carbon and carbon- heteroatom multiple bonds), Elimination reactions and Rearrangement reactions.

Books recommended:

1.
Advanced organic Chemistry, Reaction Mechanisms and Structure, J. march, John Wiley and 

            Sons, N.Y. 

2.
Mechanisms and structure in Organic Chemistry, E.S. gould, Hold Rinchart and Winston, New York.

PHR 513 (a)  F.S. M. PHARM. I( PT, PQA, HDT)
PROCESS VALIDATION AND CGMP

Theory  : 4 hours/week                                                                             Max. Marks : 100

1.
Basic concepts of quality assurance, Requirements of CGMP/GLP, ISO 9000 series, Process Analytical Technology, Quality audits etc..

2.
Precision, accuracy and biases, sampling and operating characteristic curves, sampling plans, statistical inference in estimation of hypothesis testing, statistical procedures in assay development.

3.         Development of new analytical method and its validation.

4.
In-process quality control tests for various dosage forms including packaging and labelling operations.

5.         Factors affecting the stability of a formulation including solid state stability, methods involved in stabilization and stability testing.

6 .      
Concepts in validation, validation of manufacturing and analytical equipments. Process validation in production of pharmaceuticals.

Books Recommended :

1.
S. H. Willig, M.M.Tuckerman and W.S.Hitchings, “Good Manufacturing Practices for Pharmaceuticals”, Drugs and Pharm. Sci. Series, Vol. 16, Marcel Dekker Inc., N.Y.

2.
B.T.Loftus & R.A.Nash, “Pharmaceutical Process Validation”, Drugs and Pharm Sci. Series, Vol. 23, Maarcel Dekker Inc., N.Y.

3.
S. Bolton, “Pharamaceutical Statistics : Practical & Clinical Applications”, Drugs and Pharm. Sci. Series, Vol. 25, Marcel Dekker Inc., N.Y.

4.
G.S.Banker & C.T.Rhodes, “Modern Pharmaceutics”, Drugs and Pharm. Sci. Series, Vol. 7, Maracel Dekker Inc., N.Y.

5.
United States of Pharmacopeia

6.
Code of Federal Register 21

PHR 513 (b) F.S.M.PHARM. (P’Col /PC )

METHODS OF DRUG EVALUATION.

Theory: 4 hrs/week.






Max. Marks: 100

 Pharmacological approach of modern medicine

New approach in drug discovery (HTS)

Evaluation of drugs for cardiovascular, respiratory, psychotropic and neurotropic, analgesic, anti-inflammatory, antipyretic, immuno-modulatory, anti-diabetic and anti obesity, anti artherosclerotic activities.

Guidelines for the use and care of laboratory animals.

Techniques in the estimation of enzyme and the endogenous substances in the body fluids in the physiological and pathological condition.

Bioassay of various drugs and hormones.

Clinical trials and toxicological evaluation of various drugs. Guidelines for Investigational New Drug Application (IND).

PHR 513( c) F.S.M.PHARM.( NDDS)

 ORAL NOVEL DELIVERY SYSTEM

Theory : 4 hours/week                                        Max. Marks Theory:  100

       1         Anatomy and physiology of oral cavity and gastro-intestinal tract

       2.        Intestinal Drug Transporters:- Introduction, intestinal per meability, mechanism, and absorption rate constants, factors affecting in vivo function- capacity of transport, regional intestinal distribution, joint action of multiple membrane transporters, transporters mediated drug absorption, transporters localized on the apical membranes and basolaternal of enterocytes case studies

       3.
      Buccal drug delivery systems- Muco-adhesion- Principles and theory involved, muco-adhesive materials, selection and evaluation- types of muco-adhesive delivery systems like mouthdissolving and sublinqual tablet, chewing gum, buccal patches-design and evaluation.
 

       4.        Extended release dosage forms-purpose, types, designs and evaluations

       5.        Targetting to different parts of gastro –intestinal tract-

· Stomach targeted products such as floating tablets, needs, concepts and designs

· Peyer’s patch targeted drug delivery systems-lymphatic delivery.

· Delivery systems targeted to small intestine.

· Colon targeted drug delivery systems

· Rectal Delivery Systems 

       6.       Dental implants and periodontal products

  Scheme of Teaching and Examination of M. Pharm. Course in Pharmaceutical Technology (PT)/Pharmaceutical Quality Assurance (PQA)/Herbal Drug Technology (HDT)/ Pharmacology (P’Col/Pharmaceutical Chemistry  (PC) )and. New Drug Delivery System (NDDS),Revised w.e.f. academic year 2006-2007
SECOND SEMESTER 

	Subject

Sr.No


	Discipline
	Subject


	Teaching Hours

per week
	Examination Marks

	
	
	
	Lect.
	Pract.
	Total


	Theory
	Pract/T.W.Viva
	Total

	PHR 521


	All Disciplines
	Patents and Products Registration *


	4


	-


	4


	100


	-
	100

	PHR

522 (a)
	PT
	Design & Development of Novel Delivery Systems 


	4


	-


	4


	100


	-


	100

	PHR

522 (b)
	P’COLand

PC


	 QSAR & Drug Design   
	4


	-


	4


	100


	-


	100

	PHR

522 

 (c)
	PQA and HDT 
	  Standardization  

  Stabilization       

  Methods    
	4


	-


	4
	100


	-


	100

	PHR

522

(d)
	NDDS
	Parentral Brain and Ophthalmic Delivery system                                               
	4
	-
	4


	-
	-
	100

	PHR 523(a)
	PT           
	 Advances in   

 Pharmaceutical

 Technology                                           
	4


	-


	4


	100


	-


	100

	PHR 523(b)
	HDT 
	Herbal Drug Technology-II
	4


	-


	4


	100


	-


	100

	PHR 523(c)
	P’Col 
	Molecular

Pharmacology 
	4


	-


	4


	100


	-


	100

	  PHR 523(d)
	 PC,
	  ATDDS – II
	4


	-


	4


	100


	-


	100

	  PHR 523(e)
	 PQA,
	 Special Techniques in Drug Analysis
	4


	-


	4


	100
	-


	100

	PHR

523(f)
	NDDS
	Nasopulmonary and Transdermal Delivery system                                           
	4
	-
	4
	100
	-
	100

	PHR 524 
	All Disciplines
	PT ,PQA   HDT,PC, P’Col and NDDS Practicals-II
	-
	12
	12
	-
	 200
	200

	
	TOTAL
	12


	12
	24


	300
	  300
	600


PHR 521 S.S. M. PHARM. (All Disciplines) – Patents and Product Registration 

Theory : 4 Hours/week                                                                             Max. Marks : 100

Patents:

1.  Intellectual property, importance and types of intellectual property.

2.  Paris convention, world Trade organization and GATT

3.  The India Patents Act 1970 and the Indian Patents (Amendments) Act 2005.

4.  The US Patent and Trade organization, The European Patent office

5.  Patent, Importance and parts of a patent, types of patent in the United States, Europe and India, provisional application.

6.  PCT route to filing of a patent

7.  Concepts of patentability-issues of novelty, inventive step and industrial application with special reference of differences in Indian, United States and European Patents.

8.  Priority dates, filling dates, unity of invention and importace.

9.  Examination of the patent application, differences in Indian, Unites states and European patents, office actions.

10. Continuation, continuation – in –part and divisional applications.

11. Interference proceedings.

12. Oppositions

13. Allowance and issue of patent, patent terms and extensions and renewal fee requirement in the United States, Europe and india.

14. Patent infringement- Literal infringement and doctrine of equivalents

15. Patent search engines, keywords and databases.

NDA/ANDA

1.  US FDA, food and drug administration act, history, Hatch Waxman amendments.

2.  New drug Application and abbreviated new drug application.

3.  Chemistry, Pharmacy, Manufacturing : Pharmaceutical Development, Packing material, active ingredients, excipients, controlled tests on the finished products, stability data, analytical method validation, bio-pharmaceutics.

4.  Preclinical pharmacology and toxicology : single dose, repeat dose, reproductive, toxicities, mutagenicity, Oncogenicity/carcinogenicity, animal pharmacolinetics and toxicokinetics

5.  Clinical : Clinical pharmacology and pharmacodynamics, pharmacokinetics in man, Ethnic, genetic and environmental factors. Good clinical practice, clinical trials-general aspects of design and interpretation., statistical analysis of clinical data.

6.  Biological products and biotechnology: clinical aspects of recombinant DNA products, preclinical pharmacological and toxicological requirements for biological and biotechnological products.

7.  Pre clinical studies: Clinical trials, phases and interpretation.

8.  New Drug Application (NDA), contents and format, guidelines for filing NDA

9.  New Drug Approval, exclusivities, orange Book

10. Abbreviated new drug application (ANDA), contents and format, guidelines for filling ANDAs

11. Biowaver requirements in ANDA, Para I, II and III and IV approvals.

12. 505 (b) 2 application.

13. DMFs and their importance.

Book Recommended:

1.  Anthony c. Cartwright & Brain  R. Matthews “International Pharmaceutical Product Registration, Aspects     of Quality, Safety and Efficacy”- Taylor & Francis

2.  Richard A. Guarino (Ed.) New Drug Approval Process, Marcel Dekker, Inc. New York.

3.  Elizabeth Verkey (2005 Edition) “Laws of Patents”

4.  Patent Law Manual (2005 Edition)

5.  Philip W. Grubb. “Patents for Chemicals, Pharmaceuticals and Biotechnology: Fundamentals of Global Law, Practice & Strategy.

PHR 522 (a) S.S. M. PHARM. (PT)- DESIGN & DEVELOPMENT OF NOVEL DELIVERY    

                                                              SYSTEMS.

Theory : 4 hours/week                                                                           Max. Marks : 100

1.
General methods of design and evaluations of controlled release products.

2.
Design and development of particulate systems- General principle of micro encapsulation and micro particle formation,

3.
Transdermal drug delivery systems - Theory, formulation, production and evaluation.

4.
Implants and Inserts - Types of implants, Osmotic pumps, design and evaluation methods. Types of Inserts, design and evaluataion methods.

5.
Collodical Drug Delivery Systems-Micellar systems, Micro emulsions, Multiple emulsions, Dendrimers, Nanosizing and Nanoparticle designing, Solid Lipid nanoparticles.

6.
Design and development of vesicular systems. Liposomes - Structure and stability, composition of liposomes, methods of preparation, application in drug delivery and drug targetting. Commercial concepts in liposomes. Neosomes and pharamacosomes - Long circulating liposomes.

Books Recommended :  
1.
Joseph R. Robinson, “Sustained and Controlled Release Drug Delivery Systems”, 

            Drugs & Pharm. Sci. Series, Vol. 6, Marcel Dekker Inc., N.Y.

2.         Yie W. Chien, “Novel Drug Delivery Systems”, Drugs and Pharm. Sci. Series, Vol. 14, Marcel 

             Dekker Inc., N.Y.

3.
J.N.Nixon, “Microencapsulation”,Drugs and Pharm. Sci. Series, Vol. 3, Marcel Dekker Inc., N.Y.

4.
G. Jolles and R.H.Wooldridge, “Drug Design - Faact or Fantasy?” Academic Press, 1984.

5.         J.R.Robinson and Vincent H.L. Lee, “Controlled Drug Delivery”, Drugs and Pharm. Sci. Series,  

            Vol.29, Marcel Dekker Inc., N.Y.

6.
R.L.Juliano, “Drug Delivery Systems”, Oxford University Press, Oxford, 1980.

7.
M.I.Gutcho, Microcapsules and Microencapsulation Techniques, Noyes Data Corporation, 1976.

8.
E.B.Roche, “Design of Biopharmaceutical Properties through prodrug and analogs”, Am. Pharm.

            Assoc. Academy of Pharm. Sci., 1977.

9.
Lisbeth, Illum & Stanley S. Davis : “Polymers in Controlled Drug Delivery”, Wright, Bristol (1987).

            PHR 522 (b) S.S.M.PHARM (PC &  P’Col)

                 



   QSAR AND DRUG DESIGN

       Theory: 4 hours/week





                       Max. Marks: 100 

A.  Conventional methods of Drug Design: Lead, Discovery of lead, Lead optimisation, Objective of lead optimisation, Analog approach of drug designing.

B.  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.

C.  Parametrisation of groups/molecules: Electronic, Steric and Lipophilic molecular descriptions, Quantum chemical parameters.


      D.  Designing of non-covalently-bound enzyme inhibitors: Various aspects of Enzyme inhibition,    

      Rapid reversible enzyme inhibitors, Slow-tight binding enzyme inhibitors, Transition State

      analogs, Multisubstrate analogs.           Designing of covalently-bound enzyme inhibitors:  

      E.  Mechanism-based       enzyme  inhibitors, Affinity labels, Pseudo irreversible enzyme 

       inhibitors.

F.  DNA interactive drugs: DNA intercalators, Alkylators and Strand breakers.

Prodrugs and metabolic considerations in prodrug design: Aims of prodrug designing, Types of prodrugs, Functional groups involved in prodrug designing. Bioprecursor prodrugs.

G.  Molecular modeling and Computer-aided drug designing.

Books recommended:

1    Comprehensive Medicinal Chemistry, Vol. IV, Quantitative Drug Design,   


    C.Hansch, Ed., Pergamon Press, Oxford, 1990.

      2    Burger’s Medicinal Chemistry and Drug Discovery, Vol. I, V edition, M.E. 

                 Wolff, Ed., John Wiley and Sons, New York, 1995.

      3     Quantitative Drug Design, A Critical Introduction, Y. C. Martin, Marcell Dekker 

                 I nc., New York, 1978.

· Theoretical Drug Design Methods, Vol. 7, R. Franke, Elsevier, 1988

· The Organic Chemistry of Drug Design and Action, R. B. Silverman, Academic Press Inc., San Diego, 1992.   

PHR 522(c) S.S.M.PHARM. (HDT & PQA) - STANDARDIZATION AND STABILIZATION METHODS                                                                     

Theory : 4 hours/week






Max. Marks : 100

1.
General Methods.

1.1
Concept of evaluation of herbal medicines as per WHO guidelines.

·       Review of general methods of evaluation of drugs and foods. Morphological, microscopical, 

·       Cytomorphological examinations of raw materials and finished products.

·       Determination of Physical and Chemical constants. Extractive values. Techniques of separation,

1.5       identification, estimation and characterization of active principles.

1.5
Microbial counts, bioburden and other related determinations.

2.1
Food Products - Concepts of nutritional requirements at different age, sex, and in different conditions like normal, diseases, pregnancy etc.. Different types of additives used. Analysis of these nutritional and other ingredients in ethical and nonethical foods.

3.
Cosmetics - Information on ingredients used in various products such as creams, powders, lotions, hair products nail polishes, lipsticks, depilatories, toiletaries etc. and their analysis. The sources and description of raw materials of herbal origin used like fixed oils, waxes, gums, hydrophillic colloids, colours, perfumes, protective agents, bleaching agents, preservatives, antioxidants and other ancillary agents. 

4.
Herbal Products - Evaluation of herbal products using physico-chemical studies in whole form. Identification of active principles, excipients, additives and their estimation using different techniques. Analysis of a few selected indigenous herbal formulations.

PHR 522 (d) S.S. M. PHARM. .( NDDS) PARENTRAL BRAIN AND OPHTHALMIC DELIVERY SYSTEM                                               

Theory : 4 hours/week                                                                             Max. Marks : 100

· Targeted Particulate ( nano and macro) drug delivery-liposomes, niosomes, microspheres, nano –

           particles, micro –emulsions

· Implantable devices and Inserts- Basic aspects in designing biodegradable and non biodegradable implants and inserts, polymers design, polymer selection, evaluation, criteria and methodology including toxicological and immunologenic properties

· Gene therapy-concepts and techniques of delivery of genetically engineered products.

· Delivery of Immunological products- Basics of immunology, cells and organs immune system, factors affecting immunogenicity antigenic, determinants or epitopes, hpatenns, intogens, Antibodies or Immumoglobulins-classes, Immunological products and their delivery systems including immunocongates.

· Target drug delivery to Brain-Introduction, Anatomy and physiology of CNS, Barriers to CNS drug delivery, Efflux mechanisms in drug transport to the brain, Physicochemical factors that influence Brain Uptake, In vitro and In vivo models of the Blood-Brain and Blood-CSF Barriers, Strategies for enhanced CNS drug delivery, Interstitial delivery, Promising  strategies/devices.

· Cancer therapy- Cancer tissues-historical and morphological features, principles underlying uptake of particulates in cancer tissues, targeting principles to cancer tissues, methodologies in delivery system design of chemotherapeutics for cancer.

· Intracellular drug delivery-concepts and methodology.

PHR 523 (a) S.S. M. PHARM (PT) - ADVANCES IN PHARMACEUTICAL TECHNOLOGY
Theory : 4 hours/week                 





Max. Marks : 100

I.
Production Management, Production Planning, Fundamentals of  production, organisation, economic policy, manufacturing economics, production capacities, production lines, and job balancing.

II.
Marketing Management, Introduction, sales and forecasting, Ethical and social marketing, Market  strategies and issues, products and brands, pricing and promotion.


III.
Consideration for design of large scale manufacturing unit including intricate design criteria for units to manufacture of sterile and nonsterile products with special reference to Tablets, Capsules and Injections.

IV
Process automation in Pharmaceutical manufacturing.- Automation, course of evolution, automation of bulk drug processes- chemical and fermentation, Automation of packing lines, ware houses, sterile area, Tablets etc.

Books Recommended :

1.H.A. Liebermen & L. Lachman, “Pharmaceutical Dosage Forms : Tablets”,Vols. I to III, Marcel Dekker IncN.Y.

2.
K.E.Avis, “Pharmaceutical Dosage Forms : Parental Medication”, Vol. I, Marcel Dekker Inc., N.Y.

3.
S. Turco and R.E.King, “Sterile Dosage Forms”, 2nd edition                                                                                                                                                             

     PHR 523 (b) - S.S. M.PHARM. (H.D.T.)  HERBAL DRUG TECHNOLOGY - II

Theory : 4 hours/week





Max. Marks : 100

1.  GMP and other regulatory and safety requirements as per amendments made from time to time in the schedules of Drugs and Cosmetic Act and Rules for Herbal, Ayurvedic and other Drugs of traditional origin.

2.1 Preparation and standardization whole powder/ extracts.


 2.2 Plant and equipment, processing, and project profile of herbal extracts.

 2.3 Recent methods(UV,HPLC,HPTLC, etc.) of assay of Andrographolide, Amarogenin, Asiaticisides, Atropine, solasodine, Bacoposide, Caffeine, Cabebol, Citral, Curcumin Digitoxin,Diosgenin, Embelin, Emetine Ergometrine, Eugenol, gingerol, gycerrhetinic acid, Hesperidine, Kutkoides, piperine, Plumbagin, Quinine,quinidine recinolic acic, Sennosides, Taxol, Vinca alkaloids, Withaferin, etc. in the extracts/formulations 

 3.1 General principles of formulations including physic-chemical properties like pH, solubility, distribution coefficient etc.

3.2  Methods of preparation of different conventional solid and liquid dosage forms incorporating herbal extracts.

3.3  Methods of preparations of these products used as cosmetics.

4.1  Basic principles of treatment in Ayurvedic Systems of medicine

4.2 Salient features of the techniques of preparation and standardization of some of the important class of formulations as per Ayurvedic Pharmacopoeia and texts.

5.1  Plant tissue culture: Introduction, and description of techniques, likes cell-culture, micro-propagation, hairy root culture, biotransformation, bioconversion and other recent advances of the technique with special reference to medicinal plants.

5.2  Plant Genetics: Cytogenetics, Genetic codes, Reproduction, Variation, heritability, 

5.3  Gene transfer in plants.

5.4  Applications of transgenic plants

PHR 523(c)  S.S. OF M.PHARM (P’Col)-  MOLECULAR PHARMACOLOGY
Theory 4hrs/week                                                                   Max marks  100

· Endothelin (ET) receptors, agonists and antagonists and their importance in various cardiovascular   

      diseases.

· The role of Nitric oxide in various physiological functions and its importance in pharmacotherapy of

      disorders like Hypertension, Angina & Erectile dysfunction.

3.   Drug Receptor interaction.

4.   Pharmacology of voltage-gated ion channels.

5.   G protein-coupled receptors: Structure and function.

6.   G protein-coupled receptors: Signal Transduction and termination of receptor activity.

7.   Free radicals, lipid per oxidation and the role of anti oxidants in various diseases.

8.   Leptin in the Pathogenesis and treatment of Obesity

9.   Molecular mechanism of PPAR - agonist 

10.  Recent advances in the Purines & Peptides

· Role of Cytokines, Prostaglandins, TNF-, bradykinens, adhesion molecules and NF B in various

       immunological and inflammatory disorders.

12.  Molecular mechanism of action of Immunomodulators and Immunosuppressives

13.  Molecular mechanism of immune disorder with reference to AIDS.

14.   Recent classifications and Pharmacology of  Adrenergic receptors agonist&  antagonist.

15.   Recent classifications and Pharmacology of Cholinergic receptors agonist& antagonist

16.  Recent advances in the pharmacology of NMDA receptors.

17.  Serotonin receptors and the role of 5-HT in the various physiological and  pathological conditions.           18.  Role of 5-HT agonist and antagonist in the treatment of various disorders.

· Pharmacology of GABA receptors   

PHR 523 (d) S.S. M. PHARM (PC) ADVANCED TECHNIQUES IN DRUG DEVELOPMENT AND SYNTHESIS-II
 Theory: 4 Hours/week 





        Max. Marks: 100    

Advanced knowledge to be imparted in the following topics: Oxidation –

Reduction reactions and the reagents used for such reactions, Protection and deprotection of various groups, Certain selected name reactions not covered earlier.

Chirality and the importance of chiral drugs, Techniques for preparing chiral drugs (Chirality pool, Enzymatic transformation and Asymmetric synthesis).

Synthetic methodologies for obtaining drugs: Disconnection approach, Synthons for carbon-carbon bond formation, Difunctional compounds, Selective functional group interconversions (FGI), Retrosynthetic analysis.

Synthetic approaches for attaching heterocyclic ring systems in drug molecules having five membered and six membered heteroaromatic rings, Fused ring systems.

Photochemical reactions: Basic theory, Orbital symmetry rules and their applications.

Books Recommended: 

1.        Advanced Organic Chemistry, Reaction Mechanisms and Structure, J.   March, 

           John Wiley and Sons, N.Y.

2.
Mechanisms and structure in Organic Chemistry, E.S.Gould, Hold Rinchart and Winston, New York.

3.
Chirotechnology, R.A. Sheldon, Marcell Dekker Inc., New York, 1993.

4.
Asymmetric Synthesis, R.A. Aitken and S.M. Kilengi, Ed., Blackie 

           Academic and Professional, London, 1992.                                          

PHR 523 (e) S.S.M. PHARM. (PQA)- SPECIAL TECHNIQUES IN DRUG ANALYSIS

Theory : 4 hours/week






Max. Marks : 100 
1.
Ion Selective Electrodes : Classification, instrumentation and applications in drug analysis.

2.
Voltametry : Theory and Principles, AC pulse polarography and Square wave polarography.

3.
Chemiluminescence : Principle, instrumentation and aplications.

4.
Electron spin Resonance - Principle, Instrumentation, interpretation of spectra, applications. 

5.
Emission Methods - Spark emission and Plasma emission, instrumentation and application.

6.
Flow injection Analysis.
7.
Imaging Techniques –Principles and instrumentation for PET, SPET, 3 D NMR imaging, confocal 

             imaging and other imaging systems.

8.
Photoacoustic spectroscopy : Principle, instrumentation and applications.

9.
Laser : Basic principles, Classification, instrunentation and applications.

10.
Raman Spectroscopy : Principle, Instrumentation & applications, Interpretation of Raman Spectra.

Books Recommended :

1.
H.M.Willard, L.L.Meritt, J.A.Dean and F.A.Settle, “Instrumental methods of Analysis”, CBS Publishers, Delhi.

2.
D.A.Skoog & P.M.West, “Principles of Instrumental Analysis”.

3.
W. Kemp, “Organic Spectroscopy”.

4.
G.H.W.Ewing, “Instrumental Methods of Chemical Analysis”.
PHR 523(f) S.S. M. PHARM. .( NDDS) NASOPULMONARY AND TRANSDERMAL DELIVERY SYSTEM                                           

Theory : 4 hours/week                                                                             Max. Marks 100

1     Nasal drug delivery systems-Introduction, Anatomy and physiology of Nose, mechanisms of drug 

transport across nasal mucosa and related issues, physiochemical factors influencing drug Uptake. In vitro and In vivo models of the nasal drug delivery, Strategies for enhanced nasal drug delivery, Promising strategies/devices.

    2    Pulmonary Drug delivery systems-Introduction, Anatomy and physiology of Lungs, physicochemical   

    characteristics of particles influencing the delivery of drugs in to different regions of the lungs, in vivo   

    and in vitro evaluation techniques, Metered dose inhalers, Dry powder inhalers and inhalation 

    techniques and devices.

3.   Transdermal drug delivery systems-Introduction, Anatomy and physiology of the skin, barrier                 Functions of the skin, drug deposition and diffusion across the skin and factors influencing it, different  transdermal  drug delivery systems-with and without rate controlling membranes, matrix systems and   reservoir  systems   etc.  Evaluation of transdermal patches.

       4.   Other delivery systems like vaginal, otic and other drug delivery systems-status and 

            methodologies.

THIRD SEMESTER    

Scheme of Teaching and Examination of M. Pharm. Course in  Pharmaceutical Technology (PT)/Pharmaceutical Quality Assurance (PQA)/Herbal Drug Technology (HDT)/ Pharmacology (P’Col)/Pharmaceutical Chemistry ( PC ) and. New Drug Delivery System (NDDS),Revised w.e.f. academic year 2006-2007.

The Candidates shall be allotted by respective  teacher(supervisor ) a project  to be under taken during Third and Fourth Semester.                                       
	Subject

Sr.No


	Discipline
	Subject


	Teaching Hours

per week
	Examination Marks 

	
	
	
	Lect.
	Pract.
	Total


	Theory
	Pract./T.W.viva
	Total

	PHR  

611
	PT,

PQA,

HDT,

PC, P’COL

NDDS
	 PROJECTWORK 


	-


	30


	30


	-


	   100


	100

	
	TOTAL
	
	30
	30
	
	100
	100


FOURTH SEMESTER    

Scheme of Teaching and Examination of M. Pharm. Course in  Pharmaceutical Technology (PT)/Pharmaceutical Quality Assurance (PQA)/Herbal Drug Technology (HDT)/ Pharmacology (P’Col)/Pharmaceutical Chemistry ( PC ) and. New Drug Delivery System (NDDS),Revised w.e.f. academic year 2006-2007.

	Subject

Sr.No


	Discipline
	Subject


	Teaching Hours

per week
	  Examination Marks 

	
	
	
	Lect.
	Pract.
	Total


	Theory
	Pract./T.W.viva
	Total

	PHR  

612
	PT,

PQA,

HDT,

PC, P’COL

NDDS
	PROJECT WORK


	    -


	30
	30


	        -


	200 


	200



	
	TOTAL
	
	30
	30
	
	200
	200




 A dissertation on the research project undertaken by the candidates  during III semester  and IV Semester shall require to be submitted  as partial fulfillment of the M.Pharm degree in respective specialization. The progress of work shall be evaluated   by panel of internal examiners at the end of III semester as term work . The dissertation shall be evaluated at the end of the IV semester as  per the scheme mentioned above  by Examiners appointed by the university. The candidate shall have to present his work  before the examiners as seminar. Generally, one external examiner will examine these dissertations and the supervisor shall be  the internal examiner for each.

PHR 523 (a) S.S. M. PHARM (PT) - ADVANCES IN PHARMACEUTICAL TECHNOLOGY
Theory : 4 hours/week                 





Max. Marks : 100

I.
Production Management, Production Planning, Fundamentals of  production, organisation, economic policy, manufacturing economics, production capacities, production lines, and job balancing.

II.
Marketing Management, Introduction, sales and forecasting, Ethical and social marketing, Market  strategies and issues, products and brands, pricing and promotion.


III.
Consideration for design of large scale manufacturing unit including intricate design criteria for units to manufacture of sterile and nonsterile products with special reference to Tablets, Capsules and Injections.

IV
Process automation in Pharmaceutical manufacturing.- Automation, course of evolution, automation of bulk drug processes- chemical and fermentation, Automation of packing lines, ware houses, sterile area, Tablets etc.

Books Recommended :

1.H.A. Liebermen & L. Lachman, “Pharmaceutical Dosage Forms : Tablets”,Vols. I to III, Marcel Dekker IncN.Y.

2.
K.E.Avis, “Pharmaceutical Dosage Forms : Parental Medication”, Vol. I, Marcel Dekker Inc., N.Y.

3.
S. Turco and R.E.King, “Sterile Dosage Forms”, 2nd edition                                                                                                                                                             

     PHR 523 (b) - S.S. M.PHARM. (H.D.T.)  HERBAL DRUG TECHNOLOGY - II

Theory : 4 hours/week





Max. Marks : 100

1.  GMP and other regulatory and safety requirements as per amendments made from time to time in the schedules of Drugs and Cosmetic Act and Rules for Herbal, Ayurvedic and other Drugs of traditional origin.

2.1 Preparation and standardization whole powder/ extracts.


 2.2 Plant and equipment, processing, and project profile of herbal extracts.

 2.3 Recent methods(UV,HPLC,HPTLC, etc.) of assay of Andrographolide, Amarogenin, Asiaticisides, Atropine, solasodine, Bacoposide, Caffeine, Cabebol, Citral, Curcumin Digitoxin,Diosgenin, Embelin, Emetine Ergometrine, Eugenol, gingerol, gycerrhetinic acid, Hesperidine, Kutkoides, piperine, Plumbagin, Quinine,quinidine recinolic acic, Sennosides, Taxol, Vinca alkaloids, Withaferin, etc. in the extracts/formulations 

 3.1 General principles of formulations including physic-chemical properties like pH, solubility, distribution coefficient etc.

3.2  Methods of preparation of different conventional solid and liquid dosage forms incorporating herbal extracts.

3.3  Methods of preparations of these products used as cosmetics.

4.1  Basic principles of treatment in Ayurvedic Systems of medicine

4.2 Salient features of the techniques of preparation and standardization of some of the important class of formulations as per Ayurvedic Pharmacopoeia and texts.

5.1  Plant tissue culture: Introduction, and description of techniques, likes cell-culture, micro-propagation, hairy root culture, biotransformation, bioconversion and other recent advances of the technique with special reference to medicinal plants.

5.2  Plant Genetics: Cytogenetics, Genetic codes, Reproduction, Variation, heritability, 

5.3  Gene transfer in plants.

5.4  Applications of transgenic plants

PHR 513( c) F.S.M.PHARM.( NDDS)

 ORAL NOVEL DELIVERY SYSTEM

Theory : 4 hours/week                                        Max. Marks Theory:  100

       1         Anatomy and physiology of oral cavity and gastro-intestinal tract

       2.        Intestinal Drug Transporters:- Introduction, intestinal per meability, mechanism, and absorption rate constants, factors affecting in vivo function- capacity of transport, regional intestinal distribution, joint action of multiple membrane transporters, transporters mediated drug absorption, transporters localized on the apical membranes and basolaternal of enterocytes case studies

       3.
      Buccal drug delivery systems- Muco-adhesion- Principles and theory involved, muco-adhesive materials, selection and evaluation- types of muco-adhesive delivery systems like mouthdissolving and sublinqual tablet, chewing gum, buccal patches-design and evaluation.
 

       4.        Extended release dosage forms-purpose, types, designs and evaluations

       5.        Targetting to different parts of gastro –intestinal tract-

· Stomach targeted products such as floating tablets, needs, concepts and designs

· Peyer’s patch targeted drug delivery systems-lymphatic delivery.

· Delivery systems targeted to small intestine.

· Colon targeted drug delivery systems

· Rectal Delivery Systems 

       6.       Dental implants and periodontal products

PHARMACY DEPARTMENT FACULTY OF TECHNOLOGY AND ENGINEERING

THE MAHARAJA SAYAJIRAO UNIVERSITY OF BARODA.
Scheme of Teaching and Examination of M. Pharm. Course in Pharmaceutical Technology (PT) 

FIRST SEMESTER                                             

	Sr.No

Of 

Subject


	Discipline
	Subject


	Teaching Hours/Week
	Examination Marks 
	Credits 

	
	
	
	Lect.
	Pract.
	Total


	Theory
	Pract
	Total
	

	PHR 511


	PT
	Methods of Pharm. Research


	4


	6


	10


	100


	100


	200
	8

	PHR

512 (a)
	PT
	Theoretical Principles of Drug Delivery System Design
	4


	-


	4


	100


	-


	100
	4

	PHR 513(b)
	PT 
	Process Validation and CGMP 
	4


	-


	4


	100


	-


	100
	 4

	514(c)
	PT 
	Pharm Tech. Practical _I 
	-
	6
	6
	-
	200
	200
	4

	
	
	
	
	
	
	
	
	Total credits 
	20


PHARMACY DEPARTMENT FACULTY OF TECHNOLOGY AND ENGINEERING

THE MAHARAJA SAYAJIRAO UNIVERSITY OF BARODA.
Scheme of Teaching and Examination of M. Pharm. Course in Pharmaceutical Technology (PT) 

	Sr.No

Of 

Subject


	Discipline
	Subject


	Teaching Hours/Week
	Examination Marks 
	Credits 

	
	
	
	Lect.
	Pract.
	Total


	Theory
	Pract
	Total
	

	PHR 521


	PT
	Patents and Products Registration *


	4


	-


	4


	100


	-
	100
	4

	PHR

522 (a)
	PT
	Design & Development of Novel Delivery Systems 


	4


	-


	4


	100


	-


	100
	4

	PHR 523(b)
	PT           
	 Advances in   

 Pharmaceutical

 Technology                                           
	4


	-


	4


	100


	-


	100
	 4

	PHR 524(C)
	PT
	Pharm Tech. Practical –II
	-
	6
	6
	-
	200
	200
	4

	
	
	
	
	
	
	
	
	Total Credits 
	16


PHARMACY DEPARTMENT FACULTY OF TECHNOLOGY AND ENGINEERING

THE MAHARAJA SAYAJIRAO UNIVERSITY OF BARODA.
Scheme of Teaching and Examination of M. Pharm. Course in New Drug Delivery System (NDDS) 

FIRST SEMESTER                                             

	Sr.No

Of 

Subject


	Discipline
	Subject


	Teaching Hours/Week
	Examination Marks 
	Credits 

	
	
	
	Lect.
	Pract.
	Total


	Theory
	Pract
	Total
	

	PHR 511


	 NDDS 
	Methods of Pharm. Research


	4


	6


	10


	100


	100


	200
	8

	PHR

512 (a)
	 NDDS
	Theoretical Principles of Drug Delivery System Design
	4


	-


	4


	100


	-


	100
	4

	PHR 513(b)
	 NDDS 
	 Oral Novel Delivery Systems 
	4


	-


	4


	100


	-


	100
	 4

	PHR

514(c) 
	NDDS
	NDDS Practical -I 
	-
	6
	12
	-
	200
	200
	4

	
	
	
	
	
	
	
	
	Total credits 
	20


PHARMACY DEPARTMENT FACULTY OF TECHNOLOGY AND ENGINEERING

THE MAHARAJA SAYAJIRAO UNIVERSITY OF BARODA.
Scheme of Teaching and Examination of M. Pharm. Course in  New Drug Delivery System (NDDS) 

	Sr.No

Of 

Subject


	Discipline
	Subject


	Teaching Hours/Week
	Examination Marks 
	Credits 

	
	
	
	Lect.
	Pract.
	Total


	Theory
	Pract
	Total
	

	PHR 521(a)


	NDDS 
	Patents and Products Registration *


	4


	-


	4


	100


	-
	100
	4

	PHR

522 (b)
	NDDS 
	Design & Development of Novel Delivery Systems 


	4


	-


	4


	100


	-


	100
	4

	PHR 523(c)
	NDDS    
	 Advances in   

 Pharmaceutical

 Technology                                       
	4


	-


	4


	100


	-


	100
	 4

	PHR

524
	NDDs 
	NDDS Practical –II 
	-
	6
	6
	-
	200
	200
	4

	
	
	
	
	
	
	
	
	Total Credits 
	16


PHARMACY DEPARTMENT FACULTY OF TECHNOLOGY AND ENGINEERING

THE MAHARAJA SAYAJIRAO UNIVERSITY OF BARODA.
Scheme of Teaching and Examination of M. Pharm. Course in Pharmacology  (P.Colgy) 

FIRST SEMESTER                                             

	Sr.No

Of 

Subject


	Discipline
	Subject


	Teaching Hours/Week
	Examination Marks 
	Credits 

	
	
	
	Lect.
	Pract.
	Total


	Theory
	Pract
	Total
	

	PHR 511


	PCol
	Methods of Pharm. Research


	4


	6


	10


	100


	100


	200
	8

	PHR

512 (a)
	PCol
	 Clinical Pharmacology 
	4


	-


	4


	100


	-


	100
	4

	PHR 513(b)
	PCol
	 Methods of Drug Evaluation 
	4


	-


	4


	100


	-


	100
	 4

	PHR

514(c)
	PCol
	P.Colg. Practical -I 
	-
	6
	12
	-
	200
	200
	4

	
	
	
	
	
	
	
	
	Total credits 
	20


PHARMACY DEPARTMENT FACULTY OF TECHNOLOGY AND ENGINEERING

THE MAHARAJA SAYAJIRAO UNIVERSITY OF BARODA.
Scheme of Teaching and Examination of M. Pharm. Course in   Pharmacology ( P’colgy) 

	Sr.No

Of 

Subject


	Discipline
	Subject


	Teaching Hours/Week
	Examination Marks 
	Credits 

	
	
	
	Lect.
	Pract.
	Total


	Theory
	Pract
	Total
	

	PHR 521


	PCol
	Patents and Products Registration *


	4


	-


	4


	100


	-
	100
	4

	PHR

522 (a)
	PCol
	 QSAR and Drug design 


	4


	-


	4


	100


	-


	100
	4

	PHR 523(b)
	PCol
	Moelcular Pharmacology 
	4


	-


	4


	100


	-


	100
	 4

	PHR

524(c)
	PCol
	P.Colg Practical –II 
	-
	6
	6
	-
	200
	200
	4

	
	
	
	
	
	
	
	
	Total Credits 
	16


PHARMACY DEPARTMENT FACULTY OF TECHNOLOGY AND ENGINEERING

THE MAHARAJA SAYAJIRAO UNIVERSITY OF BARODA.
Scheme of Teaching and Examination of M. Pharm. Course in Pharmaceutical Chemistry  (PC) 

FIRST SEMESTER                                             

	Sr.No

Of 

Subject


	Discipline
	Subject


	Teaching Hours/Week
	Examination Marks 
	Credits 

	
	
	
	Lect.
	Pract.
	Total


	Theory
	Pract
	Total
	

	PHR 511


	PC
	Methods of Pharm. Research


	4


	6


	10


	100


	100


	200
	8

	PHR

512 (a)
	PC
	 ATTDS-1
	4


	-


	4


	100


	-


	100
	4

	PHR 513(a)
	PC
	 Methods of Drug Evaluation 
	4


	-


	4


	100


	-


	100
	 4

	PHR

514
	PC
	PC  Practical -I 
	-
	6
	12
	-
	200
	200
	4

	
	
	
	
	
	
	
	
	Total credits 
	20


PHARMACY DEPARTMENT FACULTY OF TECHNOLOGY AND ENGINEERING

THE MAHARAJA SAYAJIRAO UNIVERSITY OF BARODA.
Scheme of Teaching and Examination of M. Pharm. Course in   Pharmaceutical Chemistry  (PC) 

SECOND SEMESTER 

	Sr.No

Of 

Subject


	Discipline
	Subject


	Teaching Hours/Week
	Examination Marks 
	Credits 

	
	
	
	Lect.
	Pract.
	Total


	Theory
	Pract
	Total
	

	PHR 521


	PC
	Patents and Products Registration *


	4


	-


	4


	100


	-
	100
	4

	PHR

522 (a)
	PC
	 QSAR and Drug design 


	4


	-


	4


	100


	-


	100
	4

	PHR 523(a)
	PC
	ATDDS-II 
	4


	-


	4


	100


	-


	100
	 4

	524
	PC
	PC Practical –II 
	-
	6
	6
	-
	200
	200
	4

	
	
	
	
	
	
	
	
	Total Credits 
	16


PHARMACY DEPARTMENT FACULTY OF TECHNOLOGY AND ENGINEERING

THE MAHARAJA SAYAJIRAO UNIVERSITY OF BARODA.
Scheme of Teaching and Examination of M. Pharm. Course in Pharmaceutical Quality Assurance  (PQA) 

FIRST SEMESTER                                             

	Sr.No

Of 

Subject


	Discipline
	Subject


	Teaching Hours/Week
	Examination Marks 
	Credits 

	
	
	
	Lect.
	Pract.
	Total


	Theory
	Pract
	Total
	

	PHR 511


	PQA
	Methods of Pharm. Research


	4


	6


	10


	100


	100


	200
	8

	PHR

512 (a)
	PQA
	 Advances in Drug Evaluation 
	4


	-


	4


	100


	-


	100
	4

	PHR 513(a)
	PQA
	 Process Validation and CGMP 
	4


	-


	4


	100


	-


	100
	 4

	PHR

514
	PQA
	PQA  Practical -I 
	-
	6
	12
	-
	200
	200
	4

	
	
	
	
	
	
	
	
	Total credits 
	20


PHARMACY DEPARTMENT FACULTY OF TECHNOLOGY AND ENGINEERING

THE MAHARAJA SAYAJIRAO UNIVERSITY OF BARODA.

Scheme of Teaching and Examination of M. Pharm. Course in Pharmaceutical Quality Assurance  (PQA) 

SECOND SEMESTER 
	Sr.No

Of 

Subject


	Discipline
	Subject


	Teaching Hours/Week
	Examination Marks 
	Credits 

	
	
	
	Lect.
	Pract.
	Total


	Theory
	Pract
	Total
	

	PHR 521


	PQA
	Patents and Products Registration *


	4


	-


	4


	100


	-
	100
	4

	PHR

522 (a)
	PQA
	Standardization  

 Stabilization       

  Methods   
	4


	-


	4


	100


	-


	100
	4

	PHR 523(a)
	PQA
	Special techniques in Drug Analysis 
	4


	-


	4


	100


	-


	100
	 4

	PHR

524
	PQA
	PQA Practical –II 
	-
	6
	6
	-
	200
	200
	4

	
	
	
	
	
	
	
	
	Total Credits 
	16


PHARMACY DEPARTMENT FACULTY OF TECHNOLOGY AND ENGINEERING

THE MAHARAJA SAYAJIRAO UNIVERSITY OF BARODA.
Scheme of Teaching and Examination of M. Pharm. Course in Herbal Drug Technology (HDT) 

FIRST SEMESTER                                             

	Sr.No

Of 

Subject


	Discipline
	Subject


	Teaching Hours/Week
	Examination Marks 
	Credits 

	
	
	
	Lect.
	Pract.
	Total


	Theory
	Pract
	Total
	

	PHR 511


	HDT
	Methods of Pharm. Research


	4


	6


	10


	100


	100


	200
	8

	PHR

512 (a)
	HDT
	 HDT-1
	4


	-


	4


	100


	-


	100
	4

	PHR 513(a)
	HDT
	Process Validation and CGMP 
	4


	-


	4


	100


	-


	100
	4

	PHR

514
	HDT
	HDT   Practical -I 
	-
	6
	12
	-
	200
	200
	4

	
	
	
	
	
	
	
	
	Total credits 
	20


PHARMACY DEPARTMENT FACULTY OF TECHNOLOGY AND ENGINEERING

THE MAHARAJA SAYAJIRAO UNIVERSITY OF BARODA.
Scheme of Teaching and Examination of M. Pharm. Course in   Herbal Drug Technology (HDT) 

SECOND SEMESTER 
	Sr.No

Of 

Subject


	Discipline
	Subject


	Teaching Hours/Week
	Examination Marks 
	Credits 

	
	
	
	Lect.
	Pract.
	Total


	Theory
	Pract
	Total
	

	PHR 521


	HDT
	Patents and Products Registration *


	4


	-


	4


	100


	-
	100
	4

	PHR

522 (a)
	HDT
	Standardization  

 Stabilization       

  Methods   
	4


	-


	4


	100


	-


	100
	4

	PHR 523(b)
	HDT
	HDT-II 
	4


	-


	4


	100


	-


	100
	 4

	PHR 524© 
	HDT
	HDT  Practical –II 
	-
	6
	6
	-
	200
	200
	4

	
	
	
	
	
	
	
	
	Total Credits 
	16


