M.PHARM

PHARMACEUTICAL BIOTECHNOLOGY

GOALS: The course imparts knowledge in subjects “General Microbiology and immunobiotechnology, Bioprocess engineering and technology and Advanced Pharmaceutical Biotechnology so that the student is competent to work in pharmaceutical companies and R & D organizations to develop cost effective yet safe and quality biomedicines and pharmaceuticals.

OBJECTIVES: Postgraduates in Pharmaceutical Biotechnology are expected to:

· Identify appropriate sources of drugs/medical information

· Apply theoretical bases and practical applications of core pharmaceutical biotechnology subjects in concerned industries and organizations.
Use the latest techniques for the search of new products from natural sources.

· Understand and analyze novel techniques of production, purification and characterization of enzymes, biotechnologically produced biomedicines and pharmaceuticals.

· Develop cost and time effective methods to produce safe and quality biomedicines.

· Understand and perform novel techniques of genetic engineering namely, recombinant DNA technology, enzyme immobilization, protoplast fusion etc.

· Develop skills in biotechnological techniques for obtaining and improving the quality of natural products.

a) Knowledge and understanding:

A postgraduate student should acquire detailed theoretical knowledge and practical techniques of the following during the period of his/her course. He/she should acquire thorough theoretical knowledge and practical skills in Microbial biochemistry and immunology, Bioprocess engineering and technology and Advanced pharmaceutical technology with special emphasis on design of bioreactors and fermentors. He/she should acquire adequate theoretical knowledge and practical skills on SDS PAGE electrophoresis techniques, biomass estimation, microbial assays, and bioautographic techniques. He/she should acquire adequate theoretical and practical knowledge about bacterial conjugation and transformation, immunodiagnostics and also on bioinformatics.

b) Attitude:

A postgraduate student must inculcate attitude for applying his acquired knowledge on biotechnological, bioengineering and immunobiotechnology. He/she has to maintain a high standard of professional ethics. He/she should continuously upgrade the acquired knowledge by keeping in touch with contemporary research through national and international journals and should be willing to participate in continuing education programs
	Papers
	Title of papers
	Total hours
	Hours per week

	
	   
	
	Theory
	Practicals

	Paper-I
	Modern Pharmaceutical Analysis
	75
	3
	6

	Paper-II
	General Microbiology and immunobiotechnology
	50
	2
	6

	Paper-III
	Bioprocess engineering and technology
	50
	2
	6

	Paper-IV
	Advanced Pharmaceutical Biotechnology
	50
	2
	6


Paper-II

GENERAL MICROBIOLOGY AND IMMUNOBIOTECHNOLOGY    

(50 Hrs, 2 Hrs/week)

GOALS:

1. To impart skills of Industrial methods for growth, isolation, screening techniques of micro-organisms and enzymes;

2. To understand and analyze metabolism and mechanism of resistance development in micro-organisms.

3. To train students in legal requirements and patents.

OBJECTIVES: Upon completion of the course, it is expected that students will be                      able to:

1.  Identify, locate and isolate industrially useful micro-organisms and enzymes.

2. Perform screening techniques and assays of fermentation products independently.

3. Take part in production of industrially important solvents, fermentation and pharmaceutical effluent treatment.

4. Give appropriate recommendations for modification in the curriculum.

COURSE DESCRIPTION

THEORY

	Total Hours: 50 (2 hr/week)
	Examination Max Marks
	Total Marks



	
	Annual 
	100

	
	Internal Assessment Exam:
	30

	
	Seminar Evaluation:
	20

	
	Total:
	150


Chapter 1: Fundamental aspects of microbiology                     10hrs (20 marks)

a. Morphology, ultra structure, cell organization and reproduction in microorganisms 







        06hrs
                                                           

b. Molecular characterization and identification of microorganisms through techniques viz. 16s rRNA, ITS D1/D2 and phylogenic studies, tools and techniques to assess microbial diversity (Suggested version)




 04hrs
Chapter 2: Microbial nutrition and genetics                                  10hrs (20 marks)

a. Screening and isolation techniques, nutrition, cultivation and preservation of cultures 









04hrs                                                                                                                          

b. Genetics of industrial microorganisms: Bacteria, Actinomycetes and Fungi, mutation (rational and random) in strain improvement, basic methods of gene transfer                                                                                         
         
 06hrs   
Chapter 3: Microbial metabolism                                                   10hrs (20 marks)

      Bioenergetics, important metabolic pathways in anabolism and catabolism 

correlating with biosynthesis of micromolecules    

Chapter 4: Fundamental aspects of immunology                      10hrs (20 marks)

a. Overview of innate and adaptive Immunity, cells and organs of immune system                                                                                                        02hrs
b. Detail study on humoral immunity and cell mediated immunity   08hrs                                                                                                                           
Chapter 5: Applied Immunology                                                    10hrs (20 marks)

a. Diagnostic applications: Cancer immunology and tumor markers, hybridoma technology and antibody engineering                               05hrs  
b. Therapeutic applications: Monoclonal antibody in drug delivery, therapeutic antibodies and cytokines                                                    05hrs                                                  
GENERAL MICROBIOLOGY AND IMMUNOBIOTECHNOLOGY    

(150 Hrs, 6 Hrs/week)

	 Total Hours: 150 (6 hr/week)
	Examination Max Marks
	Total Hours: 150 (6 hr/week)

	
	Annual 
	100

	
	Internal Assessment Exam
	30

	
	Practical record Evaluation
	20

	
	Total
	150


1. Isolation of bacteria, actinomycetes, fungi, yeasts from different sources

2. Isolation of bacteriophage 

3. Study of morphological features of bacteria, actinomycetes, fungi, yeasts using staining, motility and biochemical characteristics. 

4. Gradient plate technique

5. Replica plating

6. Determination of cell wall composition.

7. Bacterial conjugation.

8. Bacterial transformation.

9. Microbiological testing of water.

10. Double diffusion, immunoelectrophoresis and radial immune diffusion

11. Immunodiagnostics using commercial kits

12. ELISA 

13. Bioconjugation.

14.  Screening for microorganisms producing antibiotics, organic acids and pigments.

15. Practicals based on bioinformatics: Primer design and sequence analysis.

Any other practicals relevant to theory syllabus.

TEACHING AND LEARNING ACTIVITIES

Journal Club:

Each student is required to present any two recent articles relevant to the microbiology and immunobiotechnology from any of the journals in a year.

Seminars:

Each student is required to give two seminars relevant to the subject in a year.

Field/ Industrial Visits:

It is desirable to make to one visit to the relevant Laboratory / Industry in a year.

Conference / Meetings:

Each student has to be encouraged to attend at least one relevant national conference.

Scheme of Practical Examination

	S.No
	Synopsis
	Major experiment
	Minor experiment
	Viva voce
	Total

	01
	20
	35
	25
	20
	100


Text Books:

1. Microbiology, an Introduction; 8th Edition, Tortora, Funke and Case, Pearson Education, Singapore

2. Prescott’s Microbiology, 4/e, Lasing Prescott, John Harley and Donald Klein, McGraw Hill

3. Introductory Mycology, CJ Alexopoulos, CW Mims, M Blackwell-John Wiley and Sons, Singapore

4. Kuby Immunology, Tomas J Kindt, Barbara A Osborne, Richard A Goldsby

5. Biopharmaceuticals: Biochemistry and Biotechnology, 2nd Ed, Gary Walsh, Wiley Publications.

6. Bioinformatics basics, Hooman H Rashidi, Lukas K Buehler.

Reference Books

1. General Microbiology, RY Stanier, John L Ingraham, ML Wheelis, PR Painter, 5th Ed, Macmillan Press, London

2. Microbial genetics, Jones and Bartlet Series in Biology, SR Maloy, John Jr. Cronan, David Freider

3. Topley & Wilson’s Microbiology and Microbial infections

4. Essential fungal genetics, David Moore, Lily Ann, N Frazer

5. Immunobiology, the immune system in health and disease by Paul Travers, Mark Walport, J Donald Capra, Charles Janeway

6. Roitt’s Essential Immunology (11th ed) Blackwell Publishers

7. Text book of Immunology, ST Banot, Mosby Publications

8. Text book of pharmaceutical biotechnology by .Kokate,Jalalpure and Hurakadle

Journals

1) Indian Journal Experimental Biology

2) Indian Journal of Biosciences

3) Indian Journal of genetics

4) Journal of Biological Chemistry

5) Journal of applied bacteriology

6) Journal of Immunology
Paper-III

BIOPROCESS ENGINEERING AND TECHNOLOGY

Theory                                                                                                  50 hrs (2hrs/wk)

GOALS:

1. To develop skills to modify, design and operate different types of fermenters and attachments.

2. To understand and implement various fermentation procedures.

3. To train students in scale up fermentation operations.

OBJECTIVES: Upon completion of the course, it is expected that students will be                      able to:

1. Describe the design and operation of various types of fermenters.

2. Elaborate the theoretical aspects and practical requirements for the growth of microorganisms in industries and R and D organizations.

3. Describe the theoretical basis of fermentation technology for industrial applications.

4. Understand and conduct fermentation process kinetics.

COURSE DESCRIPTION

THEORY

	Total Hours: 50 (2 hrs/week)
	Examination Max Marks
	Total Marks

	
	Annual 
	100

	
	Internal Assessment Exam
	30

	
	Seminar Evaluation
	20

	
	Total
	150


Chapter 1: Design features of bioreactors / fermenters                                                                         

a. Detailed study of design of microbial fermenters with an emphasis on agitators, aeration system, inoculation and sampling ports, pH, temperature and foam control devices, instrumentation and control.  6hrs

b. A referral study on animal, plant and enzyme bioreactors.                  4hrs

Chapter 2: Fundamentals of bioprocess technology                       10hrs (20 marks)

Microbial growth models with emphasis on Monod’s kinetics, modes of fermentation, inocula preparation, turbidity analysis, cell yield determination and process economics

Chapter 3 : Principles underlying product formation                     10hrs (20 marks)

   Air and media sterilization, measurement of mass transfer coefficient, KLa and factors affecting KLa, power input, rheology of fermented broths and scale up studies.                                                                                                                          

 Chapter 4: Principles underlying product recovery and purification               10hrs
   (20 marks)
          Theory, equipment, design, operation and application of unit operations involved in recovery  of microbial metabolites; filtration, centrifugation, cell disruption and precipitation, liquid-liquid extraction, ion exchange and affinity chromatography, membrane process and electrophoresis
Chapter 5: Large scale production of fermentation products                          10hrs (20 marks)

a. Organic solvents – Ethanol, acetone -butanol

b. Organic acids – Citric acid and lactic acid

c. Amino acids – Glutamic acid and tryptophan

d. Vitamins – Vitamin B2 and B12
e. Antibiotics – Penicillin, cephalosporin and griseofulvin

f. Enzymes – Proteases and L-asparginase

BIOPROCESS ENGINEERING AND TECHNOLOGY 

PRACTICALS                                                                               150hrs (6hrs/wk)

	Total Hours: 150 (6 hr/week)
	Examination Max Marks
	Total Marks

	
	Annual 
	100



	
	Internal Assessment Exam
	30

	
	Practical record Evaluation
	20

	
	Total
	150


1. Study and operation of a laboratory fermentor.

2. Study of modes of fermentation (Batch and fed batch).

3. Construction of bacterial growth curve.

4. Study of diauxic growth.

5. Study and growth pattern of fungi and actinomyceties.

6. Biomass estimation and yield coefficient determination.

7. Thermal death kinetics.

8. Study of strain improvement by stress induced method.

9.  Production and downstreaming process of an enzyme.

10.  Effect of varying substrate concentration and metal ion concentration on enzyme production.

11.  Effect of temperature and pH on enzyme production

12.  Production and downstreaming process of an antibiotic.

13.  Production and downstreaming process of an organic acid

14.  Study of substrate inhibition on product formation.

15.  Study of oxygen transfer rate, and KLa determination

16. Determination of respiratory quotient of microbial cells by Warburg-

     Respinometer. 

17. Bioautographic techniques for identification of active metabolites.

18.  Microbial assay of antibiotics and vitamins.

TEACHING AND LEARNING ACTIVITIES

Journal Club:

Each student is required to present any two recent articles relevant to the Bioprocess Engineering and Technology  from any of the journals in a year.

Seminars:

Each student is required to give two seminars relevant to the subject in a year.

Field/ Industrial Visits:

It is desirable to make to one visit to the relevant Laboratory / Industry in a year.

Conference / Meetings:

Each student has to be encouraged to attend at least one relevant national conference.

Scheme of Practical Examination

	S.No
	Synopsis
	Major experiment
	Minor experiment
	Viva voce
	Total

	01
	20
	35
	25
	20
	100


 TEXT BOOKS

1. Bioprocess engineering basic concepts by Michael L Shuler and Fikret Kargi. Pearson education publishers.

2. Principle of fermentation technology by P F Stanbury, A. Whitaker and S.J Hall. Butterworth, Heinemann, elisver publication.

3. Microbial technology-fermentation technology, vol-2 by H. J. Peppler and D.Pearlman. Academic press, Elsiver publication.

4. Biotechnology, A textbook of industrial microbiology, Wulf  Crueger and Anneliese Crueger, Panima publishing coporation.

5. Industrial microbiology, L.E Cassida, Jr. New age international publishers, Bangalore.

6. Bioseperations science and engineering by Trevor G Day, Roger G Harison, Paul W Todd, Scott.R Rudge, Demetri petrides. Oxford university press.

REFERENCE BOOKS

1. Biochemical engineering – fundamentals, James E Bailey and David F Ollis. McGraw-Hill international edition.

2. Fermentation and biochemical engineering by Henry C Vogel. Noyes publishers.

3. Microbial biotechnology principles and applications, Lee Yuan Kun.

4. Principles and practice of Disinfection, Preservation and sterilization, A.D Russel (Editor), W B Hugo (Editor), G. A. J Aylifee (Editor).

5. Industrial microbiology by Prescott and Dunn,Agrobios (India), Jodhpur.

6. Pharmaceutical biotechnology by K Sambamurthy and A Kar.

Journals:

1.Indian journal of experimental Biology.

2.Indian journal of Biosciences.

3.Journal of Chemical technology and Biotechnology

4.Journal of Scientific instruments.

Paper-IV

ADVANCED PHARMACEUTICAL BIOTECHNOLOGY

Theory                                                                                                        50hrs (2hrs/wk)

GOALS:

1. To develop skills of advanced techniques of isolation and purification of enzymes.

2. To become well conversant with programmed fermentation process.

3. To train students how to use diagnostic kits for identification of infectious agents.

4. To enrich students about the current status of development of vaccines and economic importance of biotech products. 

OBJECTIVES:   

 Upon completion of the course, it is expected that students will be able to

1. Understand and perform advanced isolation and purification techniques in pharmaceutical and biotechnology industries.

2. Identify appropriate sources of enzymes.

3. Identify relevant tests for specific infectious disease states and interpret selected laboratory results.

4. Understand and perform genetic engineering techniques in gene transfer, hybridrization, protplast fusion etc.
5. Efficiently carryout tissue culture techniques to produce           phytopharmaceuticals.     

COURSE DESCRIPTION

THEORY

	Total Hours: 50 (2 hrs/week)
	Examination Max Marks
	Total Marks

	
	Annual 
	100

	
	Internal Assessment Exam:
	30

	
	Seminar Evaluation
	20

	
	Total
	150


CHAPTER 1: Genetic engineering: Tools and applications            10hrs (20 marks)

Techniques of gene manipulation, basic tools used in r-DNA technology , cloning vectors, expression vectors and recombinant selection and screening, expression systems, in vitro gene amplification ( PCR) , brief understanding of instruments involved in genetic engineering, production of recombinant insulin and hepatitis B vaccine.                                 

Chapter 2:  Enzyme technology                                                            10hrs (20 marks)

Sources of enzymes, production, isolation and purification of enzymes, applications of enzymes in therapeutics and clinical analysis. Immobilized enzyme engineering: different techniques of immobilization, kinetics of immobilized enzymes, design and operation of immobilized enzyme reactors, future of enzyme engineering. 

Chapter 3: Immunological products                                                    10 hrs(20 marks)

Principles, production and storage aspects of conventional and modern vaccines such as DNA vaccines, anticancer vaccines, genetically improved live vaccines, genetically improved sub unit vaccines, synthetic peptide based vaccines and sera.

Chapter 4: “ Omic” technologies and molecular tools                     10hrs(20 marks)

a. Overview of proteomics, genomics, pharmacogenomics and biomarkers.

b. Application of biotechnology in pharmacokinetics and pharmacodynamics, in vitro expression of metabolic enzymes and their applications, isolation and characterization of receptors.

Chapter 5: Plant and animal cell biotechnology including regulatory aspects

 (20 marks)

a. Plant tissue culture techniques, plant transformation and biotechnological production of plant secondary metabolites.                                                 3hrs
b. Basic techniques, equipments, materials and media for animal cell culture, products and applications of animal cell biotechnology.                            3hrs
c. Intellectual property rights (IPR), patent, types of patent applications, patent types: Conventional, divisional and patent of addition, specifications: provisional and complete forms and filing procedures.  4hrs

ADVANCED PHARMACEUTICAL BIOTECHNOLOGY

Practical                                                                                 150hrs (6hrs/wk)

	Total Hours: 150 (6 hr/week)
	Examination Max Marks
	Total Marks

	
	Annual 
	100

	
	Internal Assessment Exam:
	30

	
	Practical record Evaluation:
	20

	
	Total:
	150


1. Immobilization of enzymes and whole cells by using various immobilization methods.

2. Isolation of DNA from microbial , plant and animal sources

3. Isolation of RNA from yeast and plant sources.

4. Estimation of  DNA and RNA

5. Restriction digestion.

6. Ligation and transformation

7. Isolation of plasmid DNA.

8. SDS PAGE

9.  Agarose gel electrophoresis.

10. Induction of callus and cell suspension cultures.

11.  Induction of hairy root culture.

12.  Fumigation of laboratory. 

13.  Preparation of animal cell culture media.

14. Maintainance of cell cultures, passaging, trypsinization and preservation of cell cultures.

15.  Cytotoxicity studies on cell lines by MTT assay using ELISA 

16.  In vitro antioxidant studies of different compounds.

17.   Any other prevalent practical exercise based on theoretical topics.

TEACHING AND LEARNING ACTIVITIES

Journal Club:

Each student is required to present any two recent articles relevant to the Advanced Pharmaceutical Biotechnology from any of the journals in a year.

Seminars:

Each student is required to give two seminars relevant to the subject in a year.

Field/ Industrial Visits:

It is desirable to make to one visit to the relevant Laboratory / Industry in a year.

Conference / Meetings:

Each student has to be encouraged to attend at least one relevant national conference.

Scheme of Practical Examination

	S.No
	Synopsis
	Major experiment
	Minor experiment
	Viva voce
	Total

	01
	20
	35
	25
	20
	100


TEXT BOOKS

1. Molecular cell biology 5th edition. Lodish et.al. W. H Freeman and company, Newyork.

2. The cell, a molecular approach. G. M. Cooper, ASM press.

3. Molecular biology. David Freifelder.

4. Cell and molecular biology concepts and experiments Gerald Karp, John Wiley and sons.

5. Biopharmaceuticals: Biochemistry and Biotechnology, 2nd edition Gary Walls, Wiley publications.

6. Mol Bio, Upadhyaya and Nath.

7. Pharmaceutical biotechnology, Daan Crommelin, Robert D  Sindelar, Routledge.

8. Biopharmaceuticals Drug Design and Development. Eds. Wu Pong Sussanna, 2nd edition, 2008, Human press book.

9. Medicinal plant biotechnology by Ciddi Veeresham.

REFERENCE BOOKS

1. Molecular biology of the gene 5th edition, James.D Watson,Tania A Baker, Stephen P Bell, Alexander Gann, Michael Levine, Richard Losick, Oxford university press.

2. Principles of microbiology ang immunology, Davis et.al Herper and group.

3. Molecular biology of the cell, Watson J D et.al, garland publishing InC.

4. Apotosis: The molecular biology of programmed cell death, Michael F Jacobson,NicolaMcCarthy.

5. Principles and techniques of biochemistry and molecular biology, Willson, Keith, Walker, John.

6. Cell cycle and growth control: Biomolecular regulation and cancer, Gary S Stein Arthur B Parde.

Journals:

1. Indian journal of Biosciences.

2. Indian journal of Genetics.

3. Journal of medical microbiology

4. Journal of Infectious disease.

5. Journal of Immunology.
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