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The professional pharmacy curriculum is designed to produce Pharmaceutical Research scientist who has the abilities and skills which are necessary to achieve outcomes related to:

· Drug Discovery and development 

· Formulation and development

· Quality assurance and Quality control of medications 

· Promoting public health 

· Providing drug information and education 

In order to provide students with the opportunity to develop a strong foundation on which to build these skills, the six course curriculums are: 

Pharmacology is concerned with understanding the action of drugs in the body. Attention is given to the effects of various doses of each medicinal substance and to the different ways in which medicine can be introduced into the body. The effects of poisons and the means to overcome them are studied in toxicology. Generally, animal tests are required to learn the strength of drugs. Physicians know a great deal about pharmacology and toxicology; yet, as the expert about drugs, the pharmacist must maintain this knowledge to an even greater extent.

Role in nation development

(1) As a member of the health team in a health facility 
• Not only dispenses medications but also is the authority on issues related to drug treatment  
• Contributes to the delivery of effective, qualitative and equitable health services; 
• Contributes to the development and management of human resources for health. 
(2) As a Professional operating a Pharmacies 
• Sells/dispenses medicines whose availability and affordability is one of the key dimensions of quality health services; Provides access to health care and renders some public health services (e.g. health education, screening). 

• Employs labour and contribute to reduction of unemployment. 
(3) As an Industrialist 
• Provides investment which is crucial for econ growth; 
• Employs labour/reduces unemployment; 
• Produces medicines and, therefore, contributes to gross domestic product; 
• Contributes to the conservation of the country’s foreign exchange earnings through import- substitution production. 
(4) As a professional working in the pharmaceutical industry 
• Involved in research leading to the development of new drugs and testing their effects. 
• Plays a central role in the quality assurance of manufactured drugs. 
(5) As a member of the top management of Ministry of Health 
• Contributes to the development and implementation of health policies, strategies and plans; 
• Plays a leading role in the development and implementation of drug - related policies. 
(6) As a member of the elite group 
• Participates (or should participate) in national debates on national social, economic and political issues; 

CONTRIBUTION OF PHARMACY/PHARMACISTS TO ECONOMIC DEVELOPMENT 
 Their contribution as health service providers enhances increased productivity and general well being at micro and macro levels – contributes, therefore, to breaking the VICIOUS CIRCLE of ill-health, poverty and underdevelopment and converting, it to the VIRTUOUS CIRCLE of improved health status, increased prosperity and sustainable development; 
 Their direct involvement in the pharmaceutical industry as investors/owners, producers, employers etc – contributes, therefore, to GDP growth, employment, conservation of foreign exchange, attraction of foreign (direct) investment etc. 

Global Trends reflecting in the curriculum

The curriculum incorporate all recent trends in development of Pharmaceutical Research, such as, Advanced analytical techniques, novel industrial technologies, Advanced drug delivery systems, Modern research methodologies, product management and regulatory affairs, Plant drug standardization and herbal drug development, industrial biotechnology.

Possibility motivation and scope of self development

Pharmaceutical science helps identify preferred of optimal methods to deliver or dose a drug and reliably ensure therapeutic benefit with minimal side effects at the physiological site of action or disease. The field requires high level scientific input from scientists trained across several disciplines, including medicine, pharmacology, medicinal chemistry, analytical chemistry, process chemistry, and pharmaceutics. 

The outgoing students are self developed with respect to:  Acquisition, application and integration of knowledge, research skills, including the ability to define problems, and access, retrieve and evaluate information, critical thinking and problem-solving skills, literacy and numeric skills, responsible behavior to self, others and society, interpersonal and communications skills, teamwork, and personal and group leadership skills, creativity and aesthetic appreciation and a desire for continuous learning
Placement Opportunities

Drug delivery is now a billion dollar business with enormous clinical, technical and strategic contributions to modern therapeutics. Many pharmaceutical researchers in industry choose a scientific career ladder, while others transfer to administrative career tracks. As the nature of industrial pharmaceutical research becomes more sophisticated, those researchers with strong scientific backgrounds compete more effectively for management positions. The increasing number of pharmaceutically trained individuals now entering the upper levels of management will have an increasingly significant impact on the direction of health related research programs in the future. The demand for outstanding researchers in pharmacy will, therefore, continue to grow.
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Teaching and Examination Scheme
Edition-2015
           To commence from the Academic year: 2015-16
Department:   Pharmacy                                                                                     Year: I                                                                                                                                                                           Program        :   M-Pharm. Pharmacology                                                   Semester: I
	S.No.
	Course Code
	Course Name
	Credit
	Contact Hrs/Wk.
	Exam Hours
	Weightage (in%)

	
	
	
	
	L
	T/S
	P
	
	CIE
	ESE 

	1
2

3

4

5
6
7
8


	 

PC 501

PH 501

PH 519

PH 521

PH 551
PH 561

PH 515

PH 517


	(A)University Core: 

Proficiency in co-curricular Activities
 (B) Program Core:

 Advanced Analytical Techniques
Principles of Pharmacotherpeutics
Drug Targets 
Pr. Advanced Analytical Techniques
Pr. Principles of Pharmacotherpeutics
(C)Program Elective: :(Select minimum one)
Molecular Biotechnology 
Drug Design and Development


	 

2

4
4
4

5

5
3
3

	 

-

3

3
3

-

-
3

3

	-

1
1
1

-

-
-
-

	-
-
-
-

9

9
-

-

	 -

3

3
3

6

6
3

3


	 

100

40

40

40

60

60
40

40

	-

60

60

60

40

40

60

60


	
	
	Minimum Credits                                               
	27
	12
	3
	18
	


            L – Lecture                                                                                    CIE – Continuous Internal Evaluation

           T – Tutorial                                                                                    ESE – End Semester Examination

           P – Practical
            Signature of Concerned Teacher                                         Signature of Convener-BoS_____________

                                                           Signature of Member Secretary
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Teaching and Examination Scheme
Edition-2015
           To commence from the Academic year: 2015-16
Department:   Pharmacy                                                                                        Year: I                                                                                                                                                                             Program        :   M-Pharm. Pharmacology                                                   Semester: II
	S.No.
	Course Code
	Course Name
	Credit
	Contact Hrs/Wk.
	Exam Hours
	Weightage (in%)

	
	
	
	
	L
	T/S
	P
	
	CIE
	ESE 

	1

2

3

4
5
6
7
8
9
10

	 

EM 502

PC 502

PH 526

PH 528

PH 518

PH 568

PH 570

PH 576
PH 520

PH 522


	(A)University Core: 

Employability Skill-VII
Proficiency in co-curricular Activities
 (B) Program Core:

 Drug Evaluation Techniques
Drug Discovery, Development and Regulation 
Advances in Drug Targets 
Pr. Drug Evaluation Techniques
Pr. Drug Discovery, Development and Regulation 
Introduction to dissertasion (literature Review & Approval of topic)

(C)Program Elective: :(Select minimum one)
Quality Management &Regulatory Aspects 
Industrial Biotechnology
(D)Open Elective:

      (Courses related to other programs).
	 

1

2

3
3
3
5
5
1
3
3

	 

-
-

3

3
3

-
-
-
3

3

	2
-

-
-
-
-
-
2
-
-

	-

-
-
-

-

9
9
-
-

-

	 -
 -

3

 3
3

6
6
-
3

3


	 

60

100

40

40

40

60
60
60
40

40

	40

-

60

60

60

40
40

40
60

60


	
	
	Total
	26
	12
	4
	18
	


            L – Lecture                                                                                    CIE – Continuous Internal Evaluation

           T – Tutorial                                                                                    ESE – End Semester Examination

           P – Practical
           Signature of Concerned Teacher                                         Signature of Convener-BoS_____________

                                                      Signature of Member Secretary
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Teaching and Examination Scheme
Edition-2015
           To commence from the Academic year: 2016-17
Department:   Pharmacy                                                                                        Year: II                                                                                                                                                                           Program        :   M-Pharm. Pharmacology                                                   Semester: III
	S.No.
	Course Code
	Course Name
	Credit
	Contact Hrs/Wk.
	Exam Hours
	Weightage (in%)

	
	
	
	
	L
	T/S
	P
	
	CIE
	ESE 

	1
2

3
	PC 601

SM 653

SM 655
	(A)University Core: 

Proficiency in co-curricular Activities
 (B) Program Core:

Project Dissertation (Reserch work to be continued in IV semester)
Seminar( presynopsis Presentation)
	 

2

14
2
	 

-

-

-
	-

-

-
	-
32
-
	 -
-
-
	 

100

60

100

	-
40
-

	
	
	Total
	18
	
	
	32
	


            L – Lecture                                                                                    CIE – Continuous Internal Evaluation

           T – Tutorial                                                                                    ESE – End Semester Examination

            P – Practical
             Signature of Concerned Teacher                                         Signature of Convener-BoS_____________

                                                              Signature of Member Secretary
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Teaching and Examination Scheme
Edition-2015
           To commence from the Academic year: 2016-17
Department:   Pharmacy                                                                                        Year: II                                                                                                                                                                           Program        :   M-Pharm. Pharmacology                                                   Semester: IV
	S.No.
	Course Code
	Course Name
	Credit
	Contact Hrs/Wk.
	Exam Hours
	Weightage (in%)

	
	
	
	
	L
	T/S
	P
	
	CIE
	ESE 

	1
2

	DI 650

SM 657

	 Program Core:

 Project Dissertation 
Seminar and Viva Voce
	 

14
4
	 

-

-
	-

-
	32
-
	 -

	60
60
	40
40

	
	
	Total
	18
	
	
	32
	


            L – Lecture                                                                                    CIE – Continuous Internal Evaluation

           T – Tutorial                                                                                    ESE – End Semester Examination

            P – Practical
             Signature of Concerned Teacher                                         Signature of Convener-BoS_____________

                                                              Signature of Member Secretary
Program        :   M-Pharm. Pharmacology                                                   Semester: I

(B)PROGRAM CORE
	PH 501   

	   ADVANCED ANALYTICAL TECHNIQUES 


	Version 
	

	Prerequisite 
	

	Objectives 
	The Objectives of the course are :

	
	1. To equip students with comprehensive knowledge use of common and more advanced instruments such as balances, pH meter, melting apparatus, refractometer, colourimeter, polarimeter, moisture balance required to be used in compendia methods in conformance with SOP, HPLC, GC, HPTLC, IR, FTIR, NMR and Mass spectrophotometer

	
	2. To Control the quality of basic drugs, formulations, packing materials and additives in pharmaceutical formulations efficiently and effectively, backed by scientist knowledge and skill base

	
	3. To analyze  and evaluate various dosage forms.

	
	4. To Apply theoretical knowledge and practical applications of core pharmaceutical ananlysis subjects in concerned industries and organizations.

	Expected Outcome
	The students will be able to

	
	1. Develop and validate analytical and bioanalytical methods for pharmaceuticals

	
	2. Analysis of samples of pharmaceuticals (bulk and finished products) using established and validated analytical procedures.

3. Planning of work for most efficient use of the resources.



	
	4. Supervision of the proficiency testing of the analysis Supervision of the proficiency testing of the analysis

	
	5. Development of new methods of revision of existing methods and validation of the methods so developed

	
	6. think and evaluate scientifically and critically

	UNIT-I  (10 Hours)
	Ultraviolet and visible  & infrared spectroscopy

	Ultraviolet and visible spectroscopy:  Introduction, energy levels, selection rules; Instrumentation, Woodward Fieser, Influence of substituents on spectral characteristics, solvent effect, methodology, spectral correlation with structure. Beer Lambert’s Law, Photometric Calculations, Numerical Problems on Calculation of max, Assay of Drugs (With the help E1cm, 1% and and Application of UV-Visible Spectroscopy in different Pharmacy. 

Infrared  spectroscopy: Introduction of I.R., Instrumentation, types of vibrations of organic compounds, origin of IR spectra, characteristics regions of the spectrum, Fourier Transform and its effect on resolution of peaks, influence of substituents, ring size, hydrogen bonding, vibrational coupling, field effects on frequency, methodology, FTIR theory and applications. Spectral interpretation with example, Assay of Pharmaceuticals using IR photometric measurements. Application of IR Spectroscopy in Pharmacy.

	UNIT-II   (6 Hours}
	Nuclear Magnetic Resonance and  Mass Spectrometry

	Nuclear Magnetic Resonance Spectroscopy: Introduction of NMR, Instrumentation, chemical shift, shielding, relaxation process, chemical & magnetic non equivalence, local diamagnetic shielding and magnetic anisotropy, spin splitting, Pascal triangle, coupling constant, mechanism of coupling. Effect of stereochemistry on the spectrum, shift reagent, application of H1NMR with some examples. Introduction of 2D, 3D and C13 NMR along with their applications in structure elucidation. Numerical Problems on Calculation of max, Assay of Drugs (With the help E1cm, 1% and and Application of NMR Spectroscopy in Pharmacy.  

Mass Spectrometry: Introduction of mass, Instrumentation, types of ions, molecular ion, fragment ion, rearrangement ion, metastable ion, Isotopic ions and their corresponding peaks, rules of fragmentation, Mc Lafferty rearrangement, Retro Diels Alder and other fragmentation patterns. Introduction and applications of newer techniques like CIMS, FIMS, FABMS and MALDI.  



	UNIT -III (6 Hours)
	Chromatographic Techniques



	a) Classification of conventional chromatographic methods based on mechanism of separation: paper chromatography, thin layer chromatography, ion exchange chromatography, column chromatography and affinity chromatography – techniques and applications.

b) Theory, Principle, Instrumentation and applications of following chromatographic techniques – Gas Chromatography (GC), high performance liquid chromatography (HPLC), RP – HPLC, high performance thin layer chromatography (HPTLC), Introduction to  LC-MS, GC-MS.

	UNIT-IV (4 Hours)
	Electrophoresis & Radio Immuno Assay

	Electrophoresis: Theory and principles, instrumentation, moving boundary electrophoresis, Zone Electrophoresis (ZE), Isoelectric focusing (IEF) and applications.

Radio Immuno Assay: Introduction, Principle, Theory and Methods in Radio Immuno Assay, Related Immuno Assay procedures and Applications of RIA Techniques.

	UNIT-V (4 Hours)
	             Thermal and Diffraction methods of Analysis & Statistical Analysis

	 Thermal and Diffraction methods of Analysis: Introduction of thermal methods of analysis, principle instrumentation and application of TGA and DSC. Diffraction of light, Introduction of X-Ray and electron diffraction, De broglie Equation, principle instrumentation and application of X-Ray and electron diffraction. 

Statistical Analysis: Introduction of Statistics and Bio-statistics, significance of statistical methods, normal distribution, probability, degree of freedom, standard deviation, correlation, variance, accuracy, precision, , reliability of results, confidence interval, Test for statistical significance – students T-test, F-test, Chi-square test, correlation and regression. Pharmaceutical Applications of statistics and Bio-statistics (Statistical quality control, experimental design in clinical trials and validation, basic techniques in optimization.).

	List of Expt.
	PH551

1. Use of colorimeter for analysis of Pharmacopoeial compounds and their formulations.

2. Simultaneous estimation of combination formulations (minimum of 4 experiments).

3. Estimation of single drug (raw material/ formulations) by colorimetry involving different reagents.

4. Determination of UV cut off wavelength for different solvents.

5. Effect of pH and solvent on UV Spectrum of certain drugs

6. Experiments on Electrophoresis.

7. Experiments of Chromatography (HPLC).

8. Simultaneous estimation of paracetamol and ibuprofen and other combination formulations by UV spectrophotometry using simultaneous equations/ derivative spectroscopy/ multiwavelength spectroscopy etc.

9. Interpretation of spectra of organic compounds- Workshop involving interpretation of IR, NMR and Mass spectra of Organic compounds to elucidate their chemical structure

10. Comparison of three different analytical methods for salbutamol or other drugs. 

11. Estimation of drugs by flame photometry.

12. Pharmacological Bioassay of some drugs.



	Text Book
	To be included by the Course Coordinator

	Reference Books
	1. Advanced Pharmaceutical Analysis-Method Development. 

2. Trace and Ultra Trace Analysis by HPLC by Ahuja.

3. HPLC in Pharmaceutical Analysis [2 Volumes] by Szepesi  

4. HPLC Analysis of Biological Compounds, Lab. Guide Chromatography Series, Vol. 26 by Hancock and Sparrow.

5. Chromatography of Pharmaceuticals: Natural Synthetic & Recombinant Products by Ahuja.

6. Instrumental Method for Analysis by Skoog Miller.

7. X-Ray methods by Clive Whiston, John Wiley & Sons.

8. Jenkins Quantitative Pharmaceutical Chemistry by A. M. Khevel, F. E. Diagangi.

9. Pharmaceutical Analysis by H. Takeru.

10. Advances in Automated Analysis / Clinical Analysis.

11. Instrumental Method for Analysis, Willard Merritt, Dean Settle, 7th edn., CBS Publishers.

12. HPLC–Pharma Analysis–Modern Methods Part–A, B, Vol.–1,2, by James W. Munson.

13. Instrumental Method for Analysis by Robert D. Braun

14. Book of Immunology by Kuby

15. Instrumental Analysis, by Chatwal Anand,

16. Fundamentals of Mathematical Statistics, S.C. Gupta and V.K. Kapoor.

17. Principles of Instrumental Analysis by Donglas A. Skoog, James, J. Leary, 4th Edition.

18. Pharmaceutical Analysis – Modern Methods – Part A, Part B, James W. Munson – 2001.

19. Vogel’s Text Book of Quantitative Chemical Analysis, 6th Edition, 2004.

20. Chromatographic Analysis of Pharmaceuticals, John A. Adamovics, 2nd Edition.

21. Practical Pharmaceutical Chemistry, Part two, A. H. Beckett & J. B. Stenlake – 4th Edition.

22. Instrumental Methods of Chemical Analysis – B. K. Sharma - 9th Edition.

23. Organic Spectroscopy – William Kemp, 3rd Edition.

24. Techniques and Practice of Chromatography – Raymond P. W. Scott, Vol. 70.

25. Identification of Drugs and Pharmaceutical Formulations by Thin Layer Chromatography – P. D. Sethi, Dilip Charegaonkar, 2nd Edition.

26. HPTLC – Quantitative Analysis of Pharmaceutical Formulations – P. D. Sethi.

27. Liquid Chromatography – Mass Spectrometry, W. M. A. Niessen, J. Van Der Greef, Vol. 58.

28. Stereo Chemistry – Conformation and Mechanism by P. S. Kalsi, 2nd Edition.



	Mode of Evaluation 
	Assignment/Quiz/Viva- voce/Student seminar/Written examination/Ppt

	Recommended by BOS on :
	

	Approved by Academic Council on :
	


	PH 519
	PRINCIPLES OF PHARMACOTHERAPEUTICS

	Version
	

	Prerequisite
	

	Objectives:
	The Objectives of the course are :

	
	To design and implement an elective therapeutics course and to assess its impact on students’ attainment of course outcomes and level of confidence in applying clinical pharmacy principles and pharmacotherapy knowledge. 

	Expected Outcome:
	The students will be able to

	
	1. Understand the basic principles of pharmacotherapy, pharmacodynamics, and pharmacokinetics so that the student can communicate effectively the principles of clinical pharmacology. 

	
	2. Build upon knowledge of biology, chemistry, anatomy, physiology and pathophysiology and relate it to interventional pharmacology.

	
	3. Apply the concepts of clinical interventions involving the use of pharmacological agents. Apply the knowledge of pharmacotherapy principles to specific patients and specific disease states. Understand the legal and ethical responsibilities of both the prescriber and the administrator of traditional drugs,biologics, and alternative therapies

	UNIT-I  (8 Hours)
	

	Principles governing Pharmacodynamics and Pharmacokinetics aspects including – Drug Absorption, Distribution, Biotransformation and Elimination. Bioavailability and Bioequivalence, Drug Clearance, volume of distribution, mechanism of drug action, Receptor Theory, Receptor Regulation, Non-receptor Drug Action, Drug Interactions, Undesired Drug Effects, Principles of Toxicology, Drug use in Special Population/conditions like Pregnancy, Pediatrics, Geriatrics etc.

	UNIT-II   (8 Hours)
	

	Autonomic Nervous System (ANS) - Parasympathomimetics, Parasympatholytics, Sympathomimetics, Sympatholytics, Drugs acting at Ganglia and Neuromuscular junction. Central Nervous System (CNS)  – General Anesthetics, Local Anesthetics, Sedatives & Hypnotics, Drugs used to treat Anxiety, Depression, Psychosis, Mania, Epilepsy, Migraine, Parkinson’s disease, Alzheimer’s disease, Huntington’s disease, Multiple Sclerosis,  opioid analgesics Drugs Having Effect on Eye

	UNIT -III (8 Hours)
	

	Autocoid Pharmacology- Various endogenous substances, their receptors, agonists and antagonists for these receptors, physiological and pharmacological and therapeutic implications. Inflammation and inflammatory mediators - Antiinflammatory agents, anti-gout agents, antiasthamatics and drugs with analgesic – antipyretic properties. Cardiovascular System – Drugs used to treat Hypertension, Cardiac Arrythmia, Heart Failure, Angina Pectoris and Dyslipidaemia. Diuretics

	UNIT-IV (8 Hours)
	

	Principles and prudent practice of Chemotherapy Immunomodulators Hormones – agonists and antagonists

	UNIT-V (8 Hours)
	

	Coagulants, Anticoagulants, Haematinics Drugs acting on Uterus Drugs Having Effect on Skin Drugs used to treat ulcers, emesis, diarrhoea, constipation, Irritable Bowel Syndrome (IBS), Zollinger – Ellison Syndrome (ZES), Gastroesophageal Reflux Disease (GERD)

	List of Expt.
PH 561
	Evaluation of following activities using appropriate animal models:

1. Anti-epileptic

2. anti-parkinsonism

3. Anti-ulcer

4. Anti-psychotic

5. Acute toxicity exercise as per OECD guidelines

6. Ophthalmic activities like mydriasis, miosis, anti-glaucoma, reflexes and anaesthesia.

7. To determine brain levels of different neurotransmitters/hormones in given animals.

8. To determine plasma/serum/urine levels of different neurotransmitters/hormones in given animals.

9. Bioassay of Serotonin by Comparative, Graphical, Multiple Point (doses) Methods.

10. Bioassay of Histamine by Comparative, Graphical, Multiple Point (doses) Methods.

	Text Book
	

	Reference Books
	1. Joseph T. Dipiro Robert L. Talbert Gary Pharmacotherapy: A Pathophysiologic Approach, 4th ed., 1999. 
2. Robbins Pathologic Basis of Disease, Cotran, Kumar, and Collins, 6th ed, 1999. WB Saunders Co.

3. Clinical Pharmacy and Therapeutics,  Eric Herfindal, Williams and Wilkins Publication, 2000

4. Rang & Dale's Pharmacology,  Humphrey P. Rang, FRS, Maureen M. Dale, James M. Ritter and Rod Flower  6th ed.,2007
See search results for this author 

5. Are you an author? Learn about Author Central 

6. Basic and Clinical Pharmacology, B.G. Katzung, McGraw-Hill, 8th ed., 2001.
7. Essentials of Medical Pharmacology, K.D. Tripathi, 6th ed. 2008, Jaypee brothers.
8. Modern Pharmacology, Craig CR. Stitzel RE  4th ed. 1994. Little Brown.
9. Clinical. Pharmacology,  D.R. Laurence and P.N. Bennet, 7th ed.2003,Churchill Livingstone

10. Lewis's Pharmacology, James Crossland., Baltimore 4th ed.1970, The Williams and Wilkins Co.
11. Indian Journal of Medical Research

12. Relevant review articles from recent Medical and Pharmaceutical literature


	Mode of Evaluation (Percent Weightage)
	Assignment/ Quiz/Viva- voce/Weekly test (10%) / Graded assignment (10%)/ Lab examination /Lab Projects/ Student seminar/ Mini Projects/ Written examination (60%)

	Recommended by BOS on :
	

	Approved by Academic Council on :
	


	PH 521   
	DRUG TARGETS


	Version
	

	Prerequisite
	

	Objectives:
	The Objectives of the course are :

	
	In this subject students would gain sound knowledge in novel approaches in   Genetics, DNA transcription,  Cell Adhesion molecules ,  recombinant DNA technology, Molecular diagnostic techniques, Principles & Practice of Gene Therapy etc.

	Expected Outcome:
	The students will be knowing

	
	4. Cell, receptors   ion channels and mechanism 

	
	5. Genetics and immunology concepts 

	
	Biochemical and genetic approaches in drug targets 

	UNIT-I  (8 Hours)
	

	Cell, Tissues, Receptors, Intracellular Chemistry, Structural Biology, Ion channels, Membrane proteins, Enzyme – structure and mechanism, Neurology

	UNIT-II   (8 Hours)
	

	  Developmental Genetics, Immunology – cytokine, Stem cell biology – Concept, Operations, Ethics, Advances in biology of vascular endothelium

	UNIT -III (8 Hours)
	

	Protein phosphorylation, Intrecellular Calcium and role in cellular events, Inositol phosphates, Diacylglycerol and Protein Kinase C

	UNIT-IV (8 Hours)
	

	Metabolism and second messenger function of cyclic nucleotides, G-protein-linked receptor, Guanine-nucleotide binding proteins, Regulation of receptors - endocytosis and desensitization, Receptors that regulate channels (directly & indirectly), Receptors that directly regulate DNA transcription, Tyrosine Kinases, Regulation and Function of the kinases in stress and normal physiology, Cell Adhesion molecules – integrins, ICAMS, Selectins, etc.,The ubiquitin pathway

	UNIT-V (8 Hours)
	

	. Apoptosis, Principles & applications of recombinant DNA technology, Molecular diagnostic techniques, Principles & Practice of Gene Therapy 

	List of Expt.
	No practical component 



	Text Book
	

	Reference Books
	1. Ivan Roitt, Jonathan Brostoff , David Male. Immunology. 7th Ed. C.V. Mosby Co. 2006
2. P. C. Tuner, A. G. McLennan, A. D. Bates, and M. R. H. White. Instant Notes in Molecular Biology, BIOS Scientific Publishers Limited, United Kingdom, 2001
3. G. Cooper. Sinauer Assoc., Sunderland, MAWayne M. Becker, Lewis J. Kleinsmith, Jeff Hardin. The Cell: A Molecular Approach. 2nd ed. 2000. 

4. The World of the Cell, 6th Edition  Dorling Kindersley (india) Pvt Ltd 

5. David L.Nelson and Michael M. Cox. Principles of Biochemistry, 5th Ed., W.H. Freeman & Company. 2005.
6. Relevant review articles from recent medical and pharmaceutical literature

	Mode of Evaluation (Percent Weightage)
	Assignment/ Quiz/Viva- voce/Weekly test (10%) / Graded assignment (10%)/ Lab examination /Lab Projects/ Student seminar/ Mini Projects/ Written examination (60%)

	Recommended by BOS on :
	

	Approved by Academic Council on :
	


(C) PROGRAM ELECTIVE

	PH 515
	MOLECULAR BIOTECHNOLOGY


	Version
	

	Prerequisite
	

	Objectives:
	The Objectives of the course are :

	
	Upon successful completion of this course the student should recognize the foundations of modern biotechnology and explain the principles that form the basis for recombinant DNA technology

	Expected Outcome:
	The students will be able to

	
	6.   understand the difference between old biotechnology and modern biotechnology  provide examples of current applications of biotechnology and advances in the different areas like medical, microbial, environmental, bioremediation, agricultural, plant, animal, and forensic. The concept of recombinant DNA technology or genetic engineering and applications of monoclonal antibody technology knowledge is attained. 

	
	7. analyze a research problem and write clear, step-by-step instructions for conducting experiments or testing hypothesis

	
	8. Describe DNA fingerprinting, and restriction fragment length polymorphism (RFLP) analysis and their applications; the steps involved in the production of biopharmaceuticals in microbial and mammalian cell systems the general principles of generating transgenic plants, animals and microbes.

	UNIT-I  (8 Hours)
	

	Nucleic acids and composition, different structures of DNA, Central dogma of molecular biology. Basic understanding of genome and its structure & function, difference between eukaryotic and prokaryotic genome, transcriptome, proteome, phylogenetics. Gene expression and its regulation

	UNIT-II   (8 Hours)
	

	  Gene regulation: post translational and transcriptional controls. Basic genomics studying mapping sequencing human genome & understanding genome sequence, genetic disorders, gene manipulation, positional cloning, mutation & repair.



	UNIT -III (8 Hours)
	

	Gene transfer- transformation, conjugation, transduction, phage genetics-gene organization, phage mutation & lysogeny, Gene transfer approaches- use of retro and adeno viruses. Pronuclear microinjection, SMGT (Sperm Mediated Gene Transfer), LMGT (Liposome mediated gene transfer), Electroporaton etc.  

	UNIT-IV (8 Hours)
	

	R-DNA technology- isolation of human gene, construction of vector, creation & screening of gene libraries, objective of recombination, sequence of molecular events in DNA, insert vector, restriction digest, cohesive cut, blunt cut and transformation. DNA recombination, plasmid DNA, role of plasmid and its use in R-DNA tech. different strategies to develop R-DNA tech for the production of therapeutic proteins

	UNIT-V (8 Hours)
	

	DNA diagnostic systems, hybridization probes, diagnosis of malaria, fluorescent in situ hybridization procedure, molecular diagnosis of genetic diseases – PCR/OLA procedures, ligase chain reaction (LCR), DNA amplification by PCR.

	List of Expt.
	No practical component 



	Text Book
	

	Reference Books
	1. Tom Strachan and Andrew P. Read, human molecular genetics

2. T.A. brown, Genomes.

3. Lodish, Molecular Cell Biology

4. Lewin Benjamin, Genes V and VI.

5. Trevan, S. Bofley, Biotechnology the biological principles by M.D.

6. Primrose, Moderm biotechnology.

7. R.Wold and S.B. Primrose, Principles of gene manipulation.



	Mode of Evaluation (Percent Weightage)
	Assignment/ Quiz/Viva- voce/Weekly test (10%) / Graded assignment (10%)/ Lab examination /Lab Projects/ Student seminar/ Mini Projects/ Written examination (60%)

	Recommended by BOS on :
	

	Approved by Academic Council on :
	


	PH 517
	PH 517  DRUG DESIGN AND DEVELOPMENT

	Version
	

	Prerequisite
	

	Objectives:
	The Objectives of the course are :

	
	Describe the sources of drug compound, methods of drug development including design and discovery. The course explain the relationship between drug’s chemical structure and its therapeutic properties; predict a drugs properties based on its structure; describe the factors that affect its absorption, distribution, metabolism, and excretion, and hence the considerations to be made in drug design

	Expected Outcome:
	The students will be able to

	
	9.  aware of why/how new drugs are discovered
10. 

	
	11. know the processes involved in drug discovery and development
12. 

	
	13. see where pharmacologists/bioscientists may contribute
14. know about the difficulties and dangers inherent in the drug development process

	UNIT-I  (8 Hours)
	

	· History Of Drug Discovery: General Historical Background with special mention to contribution of Indian and Chinese medicinal systems and contribution thereof in modern drug Discovery.  
Modern methodology of Drug Discovery: A brief introduction of the various sciences playing their vital role in Drug Discovery; Glossary of the terminology used in Drug Discovery along with meaning and role thereof

	UNIT-II   (8 Hours)
	

	· Drug Receptor Theory: Development of conventional Receptor theory, Drug targets etc.
· Drug Targets: Brief Chemistry of Protein (as Receptor & Enzyme) and Nucleic Acid as Drug Targets; Brief introduction of Proteomics and Genomics

Drug Target Binding forces, Advances in Force Field Theory

	UNIT -III (8 Hours)
	

	· Drug Design: Basic Introduction to the concept Detailed Discussion of following Parts:
· Search of Lead: Conventional Approach (Natural Source; Folklore Medicines; Screening of Synthetic Organic Compounds & Libraries; Improvement of main effects & Side Effects Existing Drugs; Natural Ligand Modulators; serendipity 
Lead Optimization: SAR; Identification of Pharmacophore; Various Strategies of Drug Optimization, Role of stereochemistry in drug design, viz, chirality, use of conformational blockers etc.; Bio-isosterism, variation of substituents, structural simplification and rigidification.

	UNIT-IV (8 Hours)
	

	· Basic Consideration: Biopharmaceutical Properties for drug Access to Target, Drug distribution, Drug Metabolism and elimination of Xenobiotic.
· Drug Design Optimizing the Access to Target: Chemical tools to improving Absorption, reducing metabolic rate and toxicity  Organ Specific Targeting of Drugs
Prodrug Design: Introduction of Prodrugs, Prodrug design to solve Pharmaceutical, Biopharmaceutical and drug delivery problems

	UNIT-V (8 Hours)
	

	· Micro arrays And Gene Expression Profiling Applied To Drug Research

Plasmid DNA -Mediated Gene Therapy

	List of Expt.
	No practical component 



	Text Book
	

	Reference Books
	1. Abraham. Burger’s Medicinal Chemistry and Drug Discovery, Volumes I & II, 6th Edition , John Wiley & Sons, New York.

2. Hansch, Comprehensive Medicinal Chemistry, Volumes I-VI , 2007, Pergamon Press.

3. Nogrady, Medicinal Chemistry, A Bio Chemical Approach, Oxford University Press Oxford.

4. Matrindale’s The extra pharmacopoeia, 33rd Edition Pharmaceutical press London (Latest Edition)

5. R.B. Silverman. The Organic Chemistry of Drug design and drug action Academic Press New York

6. Patrick An introduction Medicinal Chemistry 3rd edition oxford university press 

7. Wermuth, The practice of medicinal chemistry 3rd edition Elsveier publishers.

8.   Florey/ Brittain, Analytical profile of drug substances vol 1-33 academic press.

9.   Martin introduction to quantitative drug design.

8. 

	Mode of Evaluation (Percent Weightage)
	Assignment/ Quiz/Viva- voce/Weekly test (10%) / Graded assignment (10%)/ Lab examination /Lab Projects/ Student seminar/ Mini Projects/ Written examination (60%)

	Recommended by BOS on :
	

	Approved by Academic Council on :
	


Program        :   M-Pharm. Pharmacology                                                   Semester: II

(A) UNIVERSITY CORE
Course Code :   EM 502                                        Course Name : Employability Skills – VII

LTPC : 0201                                                       Total Contact Hours : 25

COURSE CONTENTS
	S.No.
	Topic
	Details
	Contact Hours

	1
	Group Discussions & PI
	Objective and Managing GD/PI, GD/PI-Technical/Mkt/HR/IT/Gen round, Factual, Argumentative, Opinion, Abstract GDs, Practice, Mock, Recorded PI/GD.
	10

	2
	Industry
	Company specific questions, Current Affairs (in news),Global and Indian challenges, Company Profile & Expectations, Campus to Corporate, Work Culture Sensitization
	5

	3
	General Awareness
	News paper reading & interpretation, Quiz, Current topics, Small Talks, Discussions, Speak Smart, Current affairs Current Political Issues/Topics
	5

	4
	Preparation Presentation
	Role play Presentation skills & Preparation
	5


(B) PROGRAM CORE
	PH 526   
	DRUG EVALUATION TECHNIQUES

	Version
	

	Prerequisite
	

	Objectives:
	The Objectives of the course are :

	
	Preclinical testing of drugs in experimental animals or in vitro for their biological and toxic effects and potential clinical applications

	Expected Outcome:
	The students will be able to

	
	

	
	

	
	

	UNIT-I  
	

	Principles of experimental pharmacology: Common laboratory animals in pharmacological research, limitations of animal tests, alternatives to animal use, anesthetics used in laboratory animals, some standard techniques used in laboratory animals, euthanasia of experimental animals. Regulations for the care and use of laboratory animals. Transgenic animal models.

	UNIT-II 
	

	Drug Discovery and Evaluation – New concepts and techniques, Drugs acting on Cardiovascular system. Drugs acting on Blood and its Constituents, Drugs acting on Urinary tract

	UNIT -III 
	

	Drugs with psychotropic and nootropic activity, Drugs with potential to improve memory and learning, Drugs for neurodegenerative diseases like Parkinsonism, Alzheimers, multiple sclerosis, etc. Analgesics, anti-inflammatory and antipyretic agents.

	UNIT-IV 
	

	Respiratory pharmacology – Anti- asthmatics, COPD, Anti- allergic and mucoactives. Reproductive pharmacology – Aphrodisiacs and anti-fertility agents. Gastrointestinal drugs – Anti-ulcer, anti-emetic, anti-diarrhoeal and laxatives

	UNIT-V 
	

	Anti-cancer agents. Drugs for metabolic disorders like anti-diabetic, anti-hyperlipidemic , antiobesity, and hepatoprotective agents. Drugs acting on eye.

	List of Expt.
PH568
	1. Use of different statistical designs on:

Anti-epileptic, Analgesic, Anti-anxiety, Anti-psychotic, Antidepressant, Muscle relaxant, Diuretic, Anti-hypertensive, Anti-diarrhoeal, Anti-ulcer, CNS stimulation and depression, Anti-diabetic,

2. Ophthalmic activities like mydriasis, miosis, anti-glaucoma, reflexes and anaesthesia, Ophthalmic inflammation assessment

3. Determination of brain levels of different neurotransmitters/hormones in given animals as part of experimental designs mentioned above.

4. Determination of brain levels of different neurotransmitters/hormones in given animals as part of experimental designs mentioned above

5. Isolation and estimation of DNA from the given source (animal/plant).

6. Measurement of cytokine levels

7. To perform Electrophoretic shift assays of endogenous molecules and changes in their levels as per experimental designs adopted in the laboratory



	Text Book
	

	Reference Books
	1. Robert A. Turner and Peter Hebborn. (Ed.) Screening Methods in Pharmacology, Vol I & II, 1971, Academic Press (New York, London).

2. Drug Bioscreening. Drug Evaluation Techniques in. Pharmacology. By Emmanuel B. Thompson.1990 VCH Pub- lishers, Inc., New York

3. Drug discovery and evaluation  H.G. Vogel and W.H. Vogel 2nd ed.1997  ,Springer-Verlag, Berlin Heideleberg

	Mode of Evaluation (Percent Weightage)
	

	Recommended by BOS on :
	

	Approved by Academic Council on :
	


	PH 528
	DRUG DISCOVERY, DEVELOPMENT AND REGULATION

	Version
	

	Prerequisite
	

	Objectives:
	The Objectives of the course are :

	
	The drug development is to produce safe and efficacious therapeutic products for the promotion of health, and the prevention, cure and treatment of disease. drug discovery as the process whereby a drug candidate or lead

compound is identified and partially validated for the treatment of a specific disease.

	Expected Outcome:
	At the completion of this course you will be able to have a better understanding of how a small or large molecule becomes a pharmaceutical drug. The students will be able to understand the underlying mechanism or cause of the disease?

	UNIT-I  
	

	Research on Human Subjects - Nuremberg code and principles, Belmont’s Report, Declaration of Geneva, Declaration of Helsinki, Human Rights, Medical Ethics. Pre-clinical Background - Rationale, Pharmacological evaluation of acute, sub-acute, and chronic toxicity studies. Clinical Development: Introduction to Clinical research industry, Justification and purpose of Clinical trials, Clinical evaluation –  Phase I, Phase II, Phase III, Post-marketing surveillance

	UNIT-II 
	

	Study Designs in Clinical Trials – Randomization, Blinding, Factorial designs, Parallel studies Decision Making in Clinical Trials Ethical Requirements in Clinical Trials Standard operating procedures for ethics committee for biomedical research on humans, Institutional Review Board, Informed Consent, ethical issues in clinical research in special population – pediatrics, geriatrics, pregnant women, mentally challenged persons. Clinical Research in special population - Pediatrics, Geriatrics, Pregnant women, Mentally challenged persons. Clinical Trial Management

	UNIT -III 
	

	Drug Regulation - Investigational New Drug Application (INDA) New Drug Application (NDA) Drug Master File (DMF) Regulatory Agencies and their Guidelines for Development and Marketing on Pharmaceuticals –  WHO (World Health Organization) ICH (International Conference for Harmonization) Common Technical Document (CTD), Electronic Common Technical Document (eCTD) CIOMS (Council for International Organizations of Medical Sciences)  

	UNIT-IV 
	

	Regulatory Agencies and their Guidelines for Development and Marketing on Pharmaceuticals EMEA (European Medicine Agency) US FDA (US Food and Drug Agency) – General Process, Animal Rule INSA (Indian National Science Academy)

	UNIT-V 
	

	PHARMACOVIGILANCE - Definition, scope, and epidemiology of adverse events, product recall and withdrawal of drugs with specific examples, and drug related deaths. PHARMCOECONOMICS - Principles, methods, and applications of pharmcoeconomics to pharmacotherapy and managed health care. PHARMACOEPIDEMIOLOGY: Types, Methods, and factors affecting drug utilization, applications of pharmacoepidemiology in health care and rational use of drugs.

	List of Expt.
PH570
	Practical Exercises & Executions in relevant and globally recommended practice areas like and execution of WHO and other relevant bodies guidelines in different practice area like:

1. Exercise on Subject Enrollment

2. Getting Informed consent from potential subjects

3. Education, Research and Intervention exercises on Pharmaceutical care

4. Education, Research and Intervention exercises on Pharmacovigilance.

5. Education, Research and Intervention exercises on Pharmacoeconomics

6. Education, Research and Intervention exercises on Rational use of medicines (RUM)

7. Promotion of access to Essential medicines and avoidance of drug Stock-outs.

8. Exposure to Data collection in clinical and pharmaceutical practice setting settings

	Text Book
	

	Reference Books
	1. Cobert, B.L., Manual of Drug Safety and Pharmacovigilance. Sudbury, Mass.: Jones and Bartlett 

2. Publishers. 2007

3. ICMR guidelines on conduct of clinical trials

4. Clinical trials registry – India (CTRI).

5. National Pharmacovigilance Protocol (NPP) of India

	Mode of Evaluation (Percent Weightage)
	

	Recommended by BOS on :
	

	Approved by Academic Council on :
	


	PH 518
	Advances in Drug Targets (BIO –PHARMACEUTICS & PHARMACOKINETICS)    

	Version
	

	Prerequisite
	

	Objectives:
	The Objectives of the course are :

	
	Targeted drug delivery system, consisting of a guidance component, a transport vehicle and the drug, is aiming at distributing the drugs to a specific organ or cell type in a sufficient concentration to achieve the high efficiency and alleviate the side-effects of the drugs. The goal of a targeted drug delivery system is to prolong, localize, target and have a protected drug interaction with the diseased tissue.

	Expected Outcome:
	The students will be able to understands delivering medication to a patient in a manner that increases the concentration of the medication in some parts of the body relative to others.

	UNIT-I  
	

	Absorption of drugs: Definition, Structure of cell membrane and composition, gastrointestinal absorption – Mechanism, Factors affecting drug absorption; Methods of determining absorption: In-vitro and In-vivo methods; Absorption of drugs from non-oral route. Distribution of drugs: Definition, Distribution in blood and other fluids: cellular distribution, drug penetration to CNS, placental transfer of drugs and blood flow; Volume of distribution, Plasma protein binding: Drug distribution and drug effects, Drug binding in tissues.

	UNIT-II 
	

	Biotransformation of drugs: Definition, Phase I and Phase II reactions and Factors affecting biotransformation. Excretion of drugs:  Definition, Renal and non- renal excretion.

	UNIT -III 
	

	Pharmacokinetics: 

a. Definitions, Basic considerations - zero order and first order kinetics.

b. A detailed study of open one compartment model and open Two compartment model.

c. Non-compartmental methods-Area under first movement curve (AUMC), drug clearance, apparent volumes of distribution, mean residence time (MRT) and its significance.

Pharmacokinetics: 
a. Concept of clearance- Organ clearance, Total clearance, Hepatic clearance and Renal clearance.

b. Non- linear Pharmacokinetics: Cause of non-linearity, Michaelis-Menten equation, Estimation of Km and Vmax

	UNIT-IV 
	

	Bioavailability And Bioequivalence Studies: Definition, Estimating absorption rate of drugs; Pre-absorptive hydrolysis and metabolism; Presystemic metabolism: Hepatic metabolism and Gut wall metabolism; Measurement of bioavailability- Pharmacokinetic methods and Pharmacodynamic methods.  Methods of Enhancing Bioavailability of Drugs: Solubilisation, Prodrugs, Enhancement of dissolution characteristics, Inclusion of bioavailability enhancers. Bio equivalence, Chemical equivalence, Therapeutic equivalence, Pharmaceutical equivalence; Testing of bioequivalence of dosage forms

	UNIT-V 
	

	Dosage Regimen: Multiple dosing with respect to IV and oral route, concept of loading dose, maintenance dose and accumulation index. Pharmacokinetic variability:  Body weight, Age, Sex, Genetic factors, Pharmacokinetic variabilities in disease, states of Renal, Liver, Cardiovascular, Thyroid and Dosage adjustment in the above conditions

	List of Expt.
	

	Text Book
	

	Reference Books
	1. Robert E. Notari, Biopharmaceutics and clinical pharmacokinetics, fourth edition 2008 Marcel Dekker Inc. NY.

2. Milo Gibaldi and Laurie Prescott, Handbook of clinical Pharmacokinetics,  ADIS Health Science Press

3. D.M.Brahmankar and Sunil Jaiswal,Biopharmaceuties and Pharmacokinetics- A Treatise; 2007, Vallabh Prakashan, Delhi.



	Mode of Evaluation (Percent Weightage)
	

	Recommended by BOS on :
	

	Approved by Academic Council on :
	


(C) PROGRAM ELECTIVE
	PH 520 
	QUALITY MANAGEMENT &REGULATORY ASPECTS


	Version
	

	Prerequisite
	

	Objectives:
	The Objectives of the course are :

	
	To improve the quality of medical and behavioural health care simplified administration and a comprehensive and ongoing system of monitoring measurable performance indicators (including indicators based on high-volume, high-risk, and problem-prone services, data from customer satisfaction surveys, complaints/occurrences, and appeals, and other relevant sources)

To maintain a process for adopting and updating both preventive health guidelines and non-preventive (i.e., acute and chronic) clinical practice guidelines

	Expected Outcome:
	The students will be able to

	
	15.  Knowledge Management and Quality Risk Management

	
	16. Acquire knowledge of various acts are useful for industry and provide regulatory procedures in India.

	
	17. Acquire knowledge of regulatory aspects that affect drug products manufacturing &distribution in India.

	UNIT-I  (8 Hours)
	Total Quality Management

	- Concept & philosophy of total quality management (TQM), GLP.

	UNIT-II   (8 Hours)
	Current good manufacturing practices(cGMP)

	 Raw materials (purchase, specifications ,maintenance of stores, selection of vendors, controls on raw materials & finished dosage forms), manufacturing documents, master formula, batch formula record

	UNIT -III (8 Hours)
	Process Validation -

	Standard operating procedure (SOP) and standard test procedure (STP), sampling plans, and pharmaceutical process validation.

	UNIT-IV (8 Hours)
	Drug Regulatory Affairs

	Drug regulatory & accrediting agencies of the world (USFDA, TGA, ICH, WHO, ISO, NABL EMEA etc.) introduction to new chemical entity (NCE), DMF (Drug master file) and ICH guidelines to synthesize API.

	UNIT-V (8 Hours)
	                                           Intellectual Property Right

	General Overview of Intellectual Property; Industrial Property: Patents, Industrial Designs, Integrated Circuits and Plant Varieties; Industrial Property: Trademarks, Geographical Indications, Trade Secrets and Unfair Competition; Copyright and Related Rights; Protection of Industrial Property at the National Level; Protection of Copyright and Related Rights at the National Level; Enforcement of Intellectual property Rights; Contemporary Intellectual Property Issues  

	List of Expt.
	No practical component 



	Text Book
	

	Reference Books
	1. Bare Acts & Rules

2. Text Book of Forensic Pharmacy by Mithal B. M.; Vallabh Prakashan, New Delhi.

3. Hussain: Laws of Drugs in India by

4. Jain: Text Book of Forensic Pharmacy; Vallabh Prakashan, New Delhi.

5. Original Laws of the Respective Country.

6. Abraham. Burger’s Medicinal Chemistry and Drug Discovery , Volume II, 6th Edition , John Wiley & Sons

	Mode of Evaluation (Percent Weightage)
	Assignment/ Quiz/Viva- voce/Weekly test (10%) / Graded assignment (10%)/ Lab examination /Lab Projects/ Student seminar/ Mini Projects/ Written examination (60%)

	Recommended by BOS on :
	

	Approved by Academic Council on :
	


	PH 522 

	
INDUSTRIAL BIOTECHNOLOGIES. 



	Version 
	

	Prerequisite 
	

	Objectives 
	The Objectives of the course are :

	
	1. To create an understanding regarding the Absorption of drugs

	
	2. To gain knowledge about Biotransformation of drugs

	
	3. To have understanding about Pharmacokinetics

	
	4. Able to understand Dosage Regimen and pharmacokinetic variability

	Expected Outcome
	The students will be able to

	
	1. Able to fit data in the various pharmacokinetic models

	
	2. Able to understand the absorption of various formulation

	
	3. Able to understand bioavailability according to physicochemical properties of drus.

	UNIT – I
	Fermentation Technology

	Fermenter design, aeration agitation, mass transfer in fermentation, reactors of immobilized enzymes: design and application, theory of fermentation system, screening  techniques of microorganisms, detailed study of   few industrial important microbial  metabolites, computerized  control of fermentation process: system  configuration, scale up of fermentation processes: principles, theoretical consideration  and  techniques  used, product recovery, isolation and purification of fermentation product: filtration, solvent extraction, adsorption and partition, paper/gas/thin-layer and ion-exchange  chromatography, electrophoresis and  counter-current  distribution,  crystallization, turbidity analysis and cell yield determination, metabolic responses,  enzymatic  assays.

	UNIT – II
	Products of fermentation

	 Organic solvents (alcohol, acetone, butane), organic acids (citric acid, lactic and gluconic acid) Antibliotics (penicillin, streptomycin, tetracycline, erythromycin, griseofulvin, neomycin, cephalosporins, gentamycin, rifampicin, Anti tumor, antiviral and semi synthetic antibiotics), ergot alkaloids, vitamins (vitamin C, Vitamin B12 and riboflavin), amino acids: glutamic acid and lysine, Nucleotides: cAMP & GMP. Detection and assays of fermentation products.

	UNIT – III
	Enzymology

	Introduction, classification, general properties of enzymes, sources of enzymes, extraction and purification, Enzymes kinetics, enzyme regulation, applications of enzymology: biological preparations/analytical reagents, diagnostics, therapeutics, inborn errors of enzymes,

	UNIT – IV
	Techniques of immobilization of enzymes

	Techniques of immobilization of enzymes and their applications in industry, immobilized enzymes engineering, kinetics of immobilized enzymes. Production and applications of:-Proteases, Pectinases, Cellulases, Lipase, Glucose isomerase, Penicillin acylase.

	UNIT – V
	Vaccine Technology

	  Conventional vaccines, novel methods for vaccine production, anti idiotype vaccine, DNA vaccine, genetically engineered vaccine, ISCOMS.

	List of Expt.
	No practical component

	Text Book
	To be included by the course coordinator



	Reference Books
	1. Ivan Roitt, Jonathan Brostoff and David Male, Immunology.

2. Weir, Immunology.

3. Industrial Microbiology by LE Casida.

4. Steel, Biochemical Engineering.

5. Blalock, A beginner’s Guide to Microarrays, Springer International.

6. Benny, Antibody Engineering.

7. Helgason, Basic Cell Culture Protocols.



	Mode of Evaluation 
	Assignment/Quiz/Viva- voce/Student seminar/Written examination/Ppt

	Recommended by BOS on :
	


	Approved by Academic Council on :
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