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BIOTECHNOLOGY DisciplineCorel | 3 |0 |0 3

Preamble:

To study the application of studied biotechnology fundamentals in an industrial set up with an
added emphasis of industrial bioproduction in India.

Pre-requisites: Nil

Course Outcomes: After the completion of the course, the student will be able to

Identify industrially relevant microorganisms and their isolation and screening techniques

col along with the substrates used for industrial fermentations.

CO 2 E_xplain the basic fermentations processes and the design of various industrially used
bioreactors.

CO 3 Understand the methods and processes for industrial bio production of commonly used
primary and secondary microbial metabolites.
Relate the production of bio products in India with the case studies of ethanol and the

CO 4 | corona virus vaccine by studying the process, problems and compare them to production

in the global market.

Mapping of course outcomes with program outcomes

——_[PO1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7
cor | - - 2 2 - - -
CO?2 - - 2 2 - - -
CO3 - - 3 3 2 2 2
CO 4 - 2 3 3 2 3 2

Assessment Pattern

Bloom’s Category End Semester Examination
Apply 30%
Analyse 30%
Evaluate 30%
Create 10%
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Mark distribution

Total Marks

CIE

ESE

ESE Duration

100

40

60

2.5 hours

Continuous Internal Evaluation Pattern: 40 marks

Micro/Course based project

Course based /Seminar/Quiz

Test paper, 1 no.
Test paper shall include minimum 80% of the syllabus.

End Semester Examination Pattern: 60 marks

INDUSTRIAL BIOTECHNOLOGY (IBT)

: 20 marks
: 10 marks
: 10 marks

The end semester examination will be conducted by the University. There will be two parts; Part

A and Part B.

Part A will contain 5 numerical/short answer questions with one question from each module;

having 5 marks for each question (such questions shall be useful in the testing of knowledge,

skills, comprehension, application, analysis, synthesis, evaluation and understanding of the

students). Students should answer all questions.

Part B will contain 7 questions (such questions shall be useful in the testing of overall

achievement and maturity of the students in a course, through long answer questions relating to

theoretical/practical knowledge, derivations, problem solving and quantitative evaluation), with

minimum one question from each module of which student should answer any five. Each

question can carry 7 marks.
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INDUSTRIAL BIOTECHNOLOGY (IBT)

Model Question Paper

QP CODE: PAGES:
Reg No: Name: __

SAHRDAYA COLLEGE OF ENGINEERING AND TECHNOLOGY
FIRST SEMESTER M. TECH DEGREE EXAMINATION, MONTH & YEAR

Course Code: 241TBT007
Max. Marks: 60 Duration: 2.5 hrs.

Industrial Biotechnology
PART - A
Answer All the Questions.
One question from each module, having 5 marks for each question.
(5x 5 = 25)
1. Compare and contrast between submerged state, solid state and fed batch fermentations.
2. Under what process condition would you use a packed bed rector and when would you
use a fluidised bed reactor. Give an example of an industrial product made using these
reactors. Understand by the term GMP? State any five GMPs that should be practised in
a food industry.
3. Explain the manufacture of single cell proteins and justify its industrial importance.
4. Name the commonly used strain and substrate used for penicillin manufacture in India.
How is the downstream processing of this biopharmaceutical done today?
5. What is bioethanol and why is it of prime importance in reducing the fuel import bill of
the Indian nation.
PART - B
Minimum one question from each module (Total seven questions)
Answer any five (5 x 7 = 35)
6. Differentiate between crude and synthetic media and their uses. Mention any five
commonly used industrial media and the bioproduct they are used to manufacture.
7. With neat diagrams explain the working of a trickle reactor and cyclone reactors.
8. With a neat flow sheet explain the industrial manufacture of glutamic acid along with the
biochemical pathways.
9. With a neat flow diagram explain the industrial production of citric acid in India and
compare the same with the process used in Japan? What are the benefits and drawbacks

of each?
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INDUSTRIAL BIOTECHNOLOGY (IBT)

10. How are bioplastics manufactured? Discuss the mode of bioplastic degradation as
compared to that of regular plastics.

11. Discuss with a flow diagram the manufacture of Ethanol in India from molasses. Mention
the strain used and the process parameters to be maintained. How do you get 99% ethanol
from the 190 proof ethanol produced by fermentation?

12. Explain the type of Covid 19 vaccine produced by Serum India. How was it made?
Discuss the global economic implications of India as a Covidl9 vaccination

manufacturing hub.
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INDUSTRIAL BIOTECHNOLOGY (IBT)

SYLLABUS
Module 1 (8 hours)

Industrial Fermentation: An overview, isolation, screening and selection of industrially
important microorganisms, Crude and synthetic media; molasses, cornsteep liquor, sulphite
waste liquor, whey, yeast extract and protein hydrolysates. Types of fermentation processes used
in the industry - Solid-state and liquid-state (stationary and submerged) fermentations; batch,
fed-batch (eg. baker’s yeast) and continuous fermentations with examples.

Module 2 (8 hours)

Industrial Bioreactors: Design and components of basic fermentor, specialized fermentors for
specific purposes — continuous, anaerobic, for gaseous nutrients, for treatment of wastes, trickle
flow reactors, cyclone reactors, submerged types, tube reactors, bubble reactors, packed bed
reactors, lab scale to pilot to industrial — Scale up process, online monitoring.

Module 3 (8 hours)

Primary products of microbial production: Single cell protein, amino acids (lysine and
glutamic acid), production of citric acid by Koji process and submerged process production,
nucleic acids. acetone-butanol fermentation, glycerol from yeasts and bacteria

Module 4 (8 hours)

Secondary products of microbial metabolism, Antibiotics (penicillin, tetracycline), alkaloids,
taxol, Microbial polysaccharides (xanthan, dextran, alginate, gellan, cellulose, curdlan, pullulan,
scleroglucan) and polyesters - bioplastics (polyhydroxyalkanoates)

Module 5 (8 hours)

Industrial case studies: Case Study of Covid 19 Vaccine Production in India- Types of Covid
19 Vaccines/ Scope and production methods and manufacturing companies. Industrial
Economics of Covid 19 Vaccine Production in India for Global Markets. Advantages of India as
a global vaccine manufacturing hub.

Case Study of Ethanol Production: Ethanol production from lignocellulosic waste (feedstocks to
fermentable sugars-sugars, molasses, starches and cellulose) Ethanol production in India,
Economics and Demand Industrial Process method and Process conditions. Product distillation
and problems. Sugars to alcohol-Yeast, substrate range, substrate utilization. Ethanol tolerance.
Use of Zymomonas mobilis and Clostridium for ethanol production-advantages and drawbacks.
Biodiesel and use for ethanol in blending
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INDUSTRIAL BIOTECHNOLOGY (IBT)

Course Plan
No Topic No. of
Lectures
1 Industrial Fermentation (8 hours)

1.1 | Industrial Fermentation: An overview, isolation, screening and 2
selection of industrially important microorganisms,

1.2 | Crude and synthetic media; molasses, cornsteep liquor, sulphite waste 2
liquor, whey, yeast extract and protein hydrolysates

1.3 | Types of fermentation processes used in the industry - Solid-state and 2
liquid-state (stationary and submerged) fermentations; batch, fed-
batch (eg. baker’s yeast)

1.4 | Continuous fermentations with examples. 2

2 Industrial Bioreactors (8 hours)

2.1 | Design and components of basic fermentor 2

2.2 | Specialized fermentors for specific purposes — continuous, anaerobic, 3
for gaseous nutrients, for treatment of wastes, trickle flow reactors,
cyclone reactors, submerged types,

2.3 | Tube reactors, bubble reactors, packed bed reactors 2

2.4 | Lab scale to pilot to industrial — Scale up process, online monitoring. 1

3 Primary products of microbial production (8 hours)

3.1 | Single cell protein, amino acids (lysine and glutamic acid) 2

3.2 | Production of citric acid by Koji process and submerged process 2

3.3 | Production, nucleic acids. acetone-butanol fermentation 2

3.4 | Glycerol from yeasts and bacteria 2

4 Secondary Products of microbial metabolism (8 hours)

4.1 | Antibiotics (penicillin, tetracycline) 2

4.2 | Microbial polysaccharides (xanthan, dextran, alginate, gellan, 3
cellulose, curdlan, pullulan, scleroglucan) and polyesters

4.3 | Alkaloids, taxol 2

4.4 | Bioplastics (polyhydroxyalkanoates) 1

5 Industrial case Studies (8 hours)

5.1 | Case Study of Covid 19 Vaccine Production in India- Types of Covid 3
19 Vaccines/ Scope and production methods and manufacturing
companies. Industrial Economics of Covid 19 Vaccine Production in
India for Global Markets. Advantages of India as a global vaccine
manufacturing hub.
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INDUSTRIAL BIOTECHNOLOGY (IBT)

5.2

Case Study of Ethanol Production: Ethanol production from 2
lignocellulosic waste (feedstocks to fermentable sugars-sugars,
molasses, starches and cellulose) Ethanol production in India,

5.3

Economics and Demand Industrial Process method and Process 2
conditions. Product distillation and problems. Sugars to alcohol-
Yeast, substrate range, substrate utilization. Ethanol tolerance. Use of
Zymomonas mobilis and Clostridium for ethanol production-
advantages and drawbacks.,

5.4

Biodiesel and use for ethanol in blending 1

Reference Books

1.

o kw

Stanbury, P.F and Whittacker; “Principles of Fermentation technology”, Pergamon. Press
Oxford

Michael L Shuler and Fikret Kargi., “Bioprocess Engg.: Basic concepts”, Prentice Hall,
New Delhi.

M.Yoong (Ed-in-Chief)., “Comprehensive Biotechnology”, Vol 3, Pergamon, Oxford.
B.D.Singh., “Biotechnology- Expanding Horizons”, Kalyani Publishers ,NewDelhi.
H.K.Das., “Text book of Biotechnology” , Wiley Publications , New Delhi
Mukhopadhyay, Kunal., “Applications of Biotechnology for Sustainable Development”
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INDUSTRIAL BIOTECHNOLOGY (IBT)

ADVANCED FERMENTATION | CATEGORY |L| T|P | CREDIT
TECHNOLOGY Programcore1 | 3|00 |3

241TBTO008

Preamble:

After the completion of course advanced fermentation technology, students will acquire a
thorough knowledge about the conventional fermentation technology & also the advancement in
the corresponding sector.

Pre-requisites: Nil
Course Outcomes:

After the completion of the course the student will be able to

CO 1 | Generate interest on fermentation technology by learning the history and required
basics of fermentation.

CO 2 | Create awareness on raw materials by analysing the economics, availability and
productivity of a wide spectrum of raw materials by using different case studies.

CO 3 | Imbibe the idea of metabolic regulatory mechanism as a prerequisite to fermentation
technology
CO 4 | Familiarize the concept of Product development using recombinant technology

CO 5 | Familiarize the commercial production mechanism of various biologically important
products.

Mapping of course outcomes with program outcomes

\POl PO 2 PO 3 PO 4 PO 5 PO 6 PO 7
CO1 2 2 2 - - 2 2
CO2 2 2 2 2 2 2 3
CO3 2 2 2 2 2 2 2
CO4 3 3 3 3 2 3 3
CO5 3 3 3 3 3 2 3

Assessment Pattern

Bloom’s Category End Semester Examination
Apply 35%
Analyse 35%
Evaluate 15%
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INDUSTRIAL BIOTECHNOLOGY (IBT)

Create 15%

Mark distribution
Total CIE ESE ESE
Marks Duration
100 40 60 2.5 hours

Continuous Internal Evaluation Pattern

Micro/Course based project

Course based /Seminar/Quiz

Test paper, 1 no.

Test paper shall include minimum 80% of the syllabus.

End Semester Examination Pattern

: 20 marks
: 10 marks
: 10 marks

The end semester examination will be conducted by the University. There will be two parts; Part

A and Part B.

Part A will contain 5 numerical/short answer questions with one question from each module;
having 5 marks for each question (such questions shall be useful in the testing of knowledge,
skills, comprehension, application, analysis, synthesis, evaluation and understanding of the

students). Students should answer all questions.

Part B will contain 7 questions (such questions shall be useful in the testing of overall
achievement and maturity of the students in a course, through long answer questions relating to
theoretical/practical knowledge, derivations, problem solving and quantitative evaluation), with
minimum one question from each module of which student should answer any five. Each
question can carry 7 marks.

10
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INDUSTRIAL BIOTECHNOLOGY (IBT)

Model Question Paper

QP CODE: PAGES:
Reg No: Name: __

SAHRDAYA COLLEGE OF ENGINEERING AND TECHNOLOGY
FIRST SEMESTER M. TECH DEGREE EXAMINATION, MONTH & YEAR

Course Code: 241TBT008
Max. Marks: 60 Duration: 2.5 hrs.

Advanced Fermentation Technology
PART - A
Answer All the Questions.
One question from each module, having 5 marks for each question.
(5x 5 = 25)
Demonstrate the emergence of fermentation technology with any one case study.
Discuss the business economics with the selection of raw material

Explain feedback inhibition and feedback repression

M w0 p e

Relate advanced fermentation technology with recombinant technology by using any one
example

5. Explain chemometrics (multi variate data analysis) for cell density.

PART - B
Minimum one question from each module (Total seven questions)
Answer any five (5 x 7 = 35)
6. Explain the industrial production of primary and secondary metabolites with suitable
example
7. Demonstrate various fermentation techniques available based on the nature of culture
medium
8. Explain the importance using nonconventional raw material instead of conventional by
using proper example
9. (a) Explain raw material availability and pre-treatment of raw materials.
(b) Explain Carbon catabolite repression & crab tree effect.

10. Explain the procedure for the generation of mutant for the production of specific
metabolite with proper example
11. Demonstrate the production of L Tryptophan and acetic acid

12. Demonstrate the production of any one novel biopharmaceutical

11 Sahrdaya College of Engineering and
Technology



INDUSTRIAL BIOTECHNOLOGY (IBT)

SYLLABUS
Module 1 (8 hours)

Introduction to fermentation technology: Interaction between Bio-chemical engineering,
Microbiology and Biochemistry History and development of fermentation industry: Introduction
to submerged and solid-state fermentation, Microbial culture selection for fermentation
processes, Primary and Secondary metabolites, Media for industrial fermentations

Module 2 (8 hours)

Raw materials: Raw material availability, quality, processes and pre-treatment of raw materials.
Major alcoholic raw materials. Applications of the nonconventional raw materials (cellulosic
material and hydrocarbons).

Module 3 (6 hours)

Regulatory mechanism: Different regulatory mechanisms involved in controlling the catabolic
and anabolic processes of microbes Induction, nutritional repression Carbon catabolite
repression, crab tree effect Feedback inhibition and feedback repression.

Module 4 (7 hours)

Procedures for developing mutants of the desired microbes: Creation/procedures for
developing mutants of the desired microbes with the stable capacity of producing desired
metabolites. Isolation and preservation of different types of mutant’s- induction resistant,
feedback inhibition resistant. Concept for over production of primary and secondary metabolites.

Module 5 (11 hours)

Details of the process, Parameters and materials: Industrial manufacture of Antibiotics
(Penicillin, streptomycin) Amino acid (L Tryptophan), Organic acids (Acetic acid) Novel
biopharmaceuticals (vaccines) Microbial Transformations, Microbial leaching Real time data
collection in fermentation technology-chemometrics (multi variate data analysis)

Course Plan

12 Sahrdaya College of Engineering and
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INDUSTRIAL BIOTECHNOLOGY (IBT)

No Topic | No. of Lectures

1 Introduction to fermentation technology (8 hours)

11 Interaction between Bio-chemical engineering, | 3
Microbiology and Biochemistry

1.2 History and development of fermentation industry: Introduction to | 3

submerged and solid-state fermentation, Microbial culture selection
for fermentation processes

13 Primary and Secondary metabolites, Media for industrial | 2
fermentations

2 Raw materials (8 hours)
2.1 Raw material availability, quality, processes and pre-treatment of | 3
raw materials.
2.2 Major alcoholic raw materials. 3
2.3 Applications of the nonconventional raw materials (cellulosic | 2
material and hydrocarbons).

3 Regulatory mechanism (6 hours)

3.1 Different regulatory mechanisms involved in controlling the 2
catabolic and anabolic processes of microbes Induction, nutritional
repression

3.2 Carbon catabolite repression, crab tree effect 2

3.3 Feedback inhibition and feedback repression. 2

4 Procedures for developing mutants of the desired microbes (7 hours)

4.1 Creation/procedures for developing mutants of the desired microbes | 2
with the stable capacity of producing desired metabolites.

4.2 Isolation and preservation of different types of mutant’s- induction | 2
resistant, feedback inhibition resistant.

4.3 Concept for over production of primary and secondary metabolites. | 3

5 Details of the process, Parameters and materials (11 hours)

51 Industrial manufacture of Antibiotics (Penicillin, streptomycin) 3

5.2 Amino acid (L Tryptophan), Organic acids (Acetic acid) 3

5.3 Novel biopharmaceuticals (vaccines) 2
Microbial Transformations, Microbial leaching

5.4 Real time data collection in fermentation technology-chemometrics | 3

(multi variate data analysis)
Reference Books

Murray Moo —Young., “Comprehensive Biotechnology”, Vol. 1 & Il1-latest ed.

Lel and Kotlers Richard J. Mickey., “Microbes and Fermentation”, Oriffin Publication
Leland, N. Y., “Industrial Fermentations”, Chemical Publishers.

Prescott and Dunn’s., “Industrial Microbiology”, 4 th, ed.

Rehm, Reed & Weinheim, Verlag-Chemie., “Biotechnology Series”.

Aiba, Humphrey and Miller., “Biochemical Engg”, Academic Press.

oakrwdPE
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INDUSTRIAL BIOTECHNOLOGY (IBT)

BIOSEPARATION CATEGORY|L|T|P | CREDIT
241EBT009 TECHNOLOGY Program |3|0| O 3
core 3

Preamble: Enable the students to learn the various industrial scale bio separations in the bioprocess
industries

Pre-requisites: Nil

Course Outcomes: After the completion of the course the student will be able to

CO 1 | Analyse the biochemical characteristics of the bioproducts and comprehend the principle of
separating insoluble solids from fermentation broth

CO 2 | Distinguish different methods used in enrichment of biomolecules

CO 3 | Design strategy for purification of bioproducts using chromatography

CO 4 | Select the unit operations for polishing of bioproducts and have knowledge in industrial
bioproduct purification

Mapping of course outcomes with program outcomes

PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7
CO1 - - - 2 2 - -
CO 2 - - - 2 2 - -
CO3 - - - 2 3 - -
CO4 - - 2 3 3 - -

Assessment Pattern

Bloom’s Category End Semester Examination
Apply 35%
Analyse 50%
Evaluate 15%
Create
14 Sahrdaya College of Engineering and
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Mark distribution
Total CIE ESE ESE Duration
Marks
100 40 60 2.5 hours

Continuous Internal Evaluation Pattern

Micro/Course based project

Course based /Seminar/Quiz

Test paper, 1 no.

Test paper shall include minimum 80% of the syllabus.

End Semester Examination Pattern

There will be two parts; Part A and Part B.

INDUSTRIAL BIOTECHNOLOGY (IBT)

: 20 marks
: 10 marks

: 10 marks

Part A will contain 5 numerical/short answer questions with one question from each module;

having 5 marks for each question (such questions shall be useful in the testing of knowledge,

skills, comprehension, application, analysis, synthesis, evaluation and understanding of the

students). Students should answer all questions.

Part B will contain 7 questions (such questions shall be useful in the testing of overall

achievement and maturity of the students in a course, through long answer questions relating to

theoretical/practical knowledge, derivations, problem solving and quantitative evaluation), with

minimum one question from each module of which student should answer any five. Each

question can carry 7 marks.

15
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INDUSTRIAL BIOTECHNOLOGY (IBT)

Model Question Paper

QP CODE: PAGES:

Reg No: Name: __
SAHRDAYA COLLEGE OF ENGINEERING AND TECHNOLOGY

FIRST SEMESTER M. TECH DEGREE EXAMINATION, MONTH & YEAR

Course Code: 241EBT009

Max. Marks: 60 Duration: 2.5 hrs.

M w e

10.

11.
12.

16
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Bio separation Technology
PART - A
Answer All the Questions.
One question from each module, having 5 marks for each question.
(5x 5 =25)
What are the characteristics of fermentation broth
Differentiate salting in and salting out with examples
Differentiate between GC-MS and LC-MS
List out the steps involved in the formation of crystals. Enumerate three applications of
crystallization

Discuss about the purification of citric acid with a neat diagram

PART -B
Minimum one question from each module (Total seven questions)
Answer any five (5 x 7 = 35)
A continuous disc stack centrifuge is operated at 5000 rpm for separation of bakers’ yeast.
At a feed rate of 60 L min—1, 50% of the cells are recovered. For operation at constant
centrifuge speed, solids recovery is inversely proportional to the flow rate
Elaborate on reversed miscellar extraction
Two proteins of molecular weights 2.5x105 and 1.0x104 were eluted out of a gel
filtration columns at220ml and 300 ml respectively. Determine the molecular weight of
a protein which elutes out a 270 ml from the column under the same conditions.
With a neat sketch explain the principle of freeze dryer and its applications
What are vaccines? With a neat diagram, explain the purification process of Hepatitis B
Vaccine
Explain the principle of isoelectric focussing. Append a neat sketch.
Explain the working principle of a high-pressure homogenizer with the help of a neat
sketch
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INDUSTRIAL BIOTECHNOLOGY (IBT)

SYLLABUS

Module I (8 hours)

Introduction to Bio separation Process and Removal of Insoluble: Need for Bio separation, Economic
Importance of Bio separation, RIPP scheme, Properties of Biomolecules, Characteristics of fermentation
broth. Guidelines to recombinant protein purification-Affinity Tags. Cell disruption methods for
intracellular products: Physical, chemical, mechanical and enzymatic methods. Removal of insoluble:
Biomass and particulate debris separation techniques - flocculation - sedimentation - centrifugation and
filtration methods.

Module 11 (8 hours)

Isolation of Products: Adsorption: Principles - Langumir - Freundlich isotherms - Extraction: Basics-
Batch and continuous, aqueous two-phase extraction - supercritical extraction - in situ product removal -
Precipitation: Methods of precipitation with salts - organic solvents and polymers - Membrane based
separations: Microfiltration - ultra filtration - dialysis, Electrophoresis

Module 111 (9 hours)

Purification of Bioproducts: Basic principles of Chromatographic separations: GC-HPLC - gel
permeation - ion- exchange -affinity - reverse phase and hydrophobic interaction chromatography -
immunosorbent affinity chromatography, Electrophoretic separation techniques: capillary - isoelectric
focusing-2D gel electrophoresis - Hybrid separation technologies: GC-MS and LC-MS.

Module 1V (7 hours)

Product Polishing: Crystallization: Principles-Nucleation- Crystal growth-Kinetics-Batch crystallizers:
Scale-up and design, Drying: Principles Water in biological solids- Heat and mass transfer- Drying
equipments: description and operation-Vacuum shelf - rotary dryer-Freeze dryer-Spray dryer.

Module V (8 hours)

Case Studies: Purification of cephalosporin, aspartic acid, citric acid, vitamin B12, hepatitis B vaccine,
Recombinant Streptokinase, Tissue plasminogen activator, Taq polymerase, Insulin and Monoclonal
antibodies.

17 Sahrdaya College of Engineering and
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INDUSTRIAL BIOTECHNOLOGY (IBT)

Course Plan

No Topic No. of Lectures

1 Introduction to Bio separation Process and Removal of Insoluble (8 hours)

11 Need for Bio separation, Economic Importance of Bio separation 1

12 RIPP scheme, Properties of Biomolecules, Characteristics of fermentation 1
broth.

13 Guidelines to recombinant protein purification-Affinity Tags 1

14 Cell disruption methods for intracellular products: Physical, chemical, 2
mechanical and enzymatic methods.

15 Removal of insoluble: Biomass and particulate debris separation techniques - 3

flocculation - sedimentation - centrifugation and filtration methods.

2 Isolation of Products (8 hours)
2.1 Adsorption: Principles - Langumir - Freundlich isotherms 2
2.2 Extraction: Basics- Batch and continuous, aqueous two-phase extraction - 2

supercritical extraction - in situ product removal

2.3 Precipitation: Methods of precipitation with salts - organic solvents and 2
polymers

2.4 Membrane based separations: Microfiltration - ultra filtration 1

2.5 Dialysis, Electrophoresis 1

3 Purification of Bioproducts (9 hours)

3.1 Basic principles of Chromatographic separations: GC-HPLC - gel 3
permeation - ion- exchange -affinity - reverse phase

3.2 hydrophobic interaction chromatography - immunosorbent affinity 2
chromatography

3.3 Electrophoretic separation techniques: capillary - isoelectric focusing-2D gel 2

electrophoresis

35 Hybrid separation technologies: GC-MS and LC-MS. 2
4 Product Polishing: Crystallization (7 hours)
4.1 Principles-Nucleation- Crystal growth 1
4.2 Kinetics of Batch crystallizers 1
4.3 Scale-up and design 1
18 Sahrdaya College of Engineering and
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INDUSTRIAL BIOTECHNOLOGY (IBT)

4.4 Drying: Principles Water in biological solids- Heat and mass transfer 2
4.5 Drying equipments: description and operation-Vacuum shelf - rotary dryer- 2
Freeze dryer-Spray dryer

5 Case Studies (8 hours)

51 Purification of cephalosporin, aspartic acid, 1
5.2 citric acid, vitamin B12 1
53 hepatitis B vaccine, Recombinant Streptokinase 2
54 Tissue plasminogen activator, Taq polymerase 2
55 Insulin and Monoclonal antibodies 2

Reference Books

1.

2.

19
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Harrison RG, Todd P, Rudge SR, Petrides DP., “Bio separations Science and

Engineering”, Oxford Press, 2003.

Richard W Baker., “Membrane Technology and applications” John Wiley & Sons Ltd.,

2004.

McCabe, WL, Smith JC, Harriott P., “Unit Operation of Chemical Engineering”, 6/e,

McGraw Hill, New York, 2000.
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sitegTioo | BIOPHARMACEUTICAL | A0 o o SRR
TECHNOLOGY g
Elective 1
Preamble:

To educate the students with sufficient scientific information on the basic principles; for the
production of biopharmaceutical products and therapeutic proteins. To enable students to design
a product related to pharmaceutical industry

Pre-requisites: Nil

Course Outcomes: After the completion of the course, the student will be able to

CO 1 | Understand the discovery process of biopharmaceuticals

CO 2 | Discern the production, processing, packaging and transport of drug molecules
CO 3 | Ascertain the use of various therapeutic proteins, antibodies and vaccines

CO 4 | To know the scale up processes and industrial production of therapeutic proteins

Mapping of course outcomes with program outcomes

PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7
CO1 2 - 2 2 - 2 -
CO 2 - 2 2 - 2 - -
CO3 - - 2 2 2 - 2
CO4 - - - - 2 2 2

Assessment Pattern

Bloom’s Category End Semester Examination
Apply 40%
Analyse 25%
Evaluate 25%
Create 10%

Mark distribution

Total Marks | CIE ESE ESE Duration

100 40 60 2.5 hours

20 Sahrdaya College of Engineering and
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INDUSTRIAL BIOTECHNOLOGY (IBT)

Continuous Internal Evaluation Pattern: 40 marks

Micro/Course based project : 15 marks
Course based /Seminar/Quiz : 15 marks
Test paper, 1 no. : 10 marks

Test paper shall include minimum 80% of the syllabus.

End Semester Examination Pattern: 60 marks

The end semester examination will be conducted by the respective College. There will be two
parts; Part A and Part B.

Part A will contain 5 numerical/short answer questions with one question from each module;
having 5 marks for each question (such questions shall be useful in the testing of knowledge,
skills, comprehension, application, analysis, synthesis, evaluation and understanding of the
students). Students should answer all questions.

Part B will contain 7 questions (such questions shall be useful in the testing of overall
achievement and maturity of the students in a course, through long answer questions relating to
theoretical/practical knowledge, derivations, problem solving and quantitative evaluation), with
minimum one question from each module of which student should answer any five. Each

question can carry 7 marks.

21 Sahrdaya College of Engineering and
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Model Question Paper

QP CODE: PAGES:
Reg No: Name: __

SAHRDAYA COLLEGE OF ENGINEERING AND TECHNOLOGY
FIRST SEMESTER M. TECH DEGREE EXAMINATION, MONTH & YEAR

Course Code: 241EBT100
Max. Marks: 60 Duration: 2.5 hrs.
Biopharmaceutical Technology

PART - A
Answer All the Questions.
One question from each module, having 5 marks for each question.
(5x 5 = 25)
What is the importance of preclinical trials in the drug discovery process?
What is GMP & GLP and why are they important?
How is antisense therapy used in modern health care? Give examples?
What is CART therapy?

A N .

CHO-derived cell lines are the preferred expression systems for biotherapeutics. Justify
your answer with two suitable examples?
PART - B
Minimum one question from each module (Total seven questions)
Answer any five (5 x 7 = 35)
6. Discuss the role of regulatory authorities in bringing a drug molecule into the market with
special emphasis on the global and Indian markets?
7. What are the challenges faced in the manufacture, stability, packaging and transport of
therapeutic proteins?
8. Monoclonal antibodies are said to be the future molecule of the health care industry.
Why?
9. What the significance of EGF, PDGF and VEGF in health and disease?
10. Describe the procedure of gene therapy with a schematic diagram?
11. What are (i) attenuated vaccines (ii) terta and pentavalent vaccines (iii) RNA vaccines.
Give examples of each
12. What are the different types of media used in cell culture? Discuss the cell stability and

significance of serum in maintaining cell lines

*kkhkkkkk
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SYLLABUS
Module 1 (7 hours)

Drug Discovery Process: Sources of drugs: Plants, animals and microbes. Biopharmaceuticals:
Current status and future prospectus. Approaches in drug design. Patenting in biotechnology.
Role of regulatory authorities in the biopharmaceutical industry. Impact of genomics and related
technologies in drug discovery. Delivery of biopharmaceuticals. Pre-clinical and clinical trials.
Leading Indian biopharma companies.

Module 2 (8 hours)

Drug Manufacturing Process: International pharmacopoeia- Manufacturing facility-
Production of final product- Analysis of final product- Packaging and transport. Procedures and
challenges in manufacturing biopharmaceuticals. Stabilization of biopharmaceutical products
and finished product formulations.

Module 3 (9 hours)

Therapeutic Proteins: Cytokines: Interferons, interleukins & Tumor necrosis factor.
Haematopoietic growth factors. Growth factors (EGF, PDGF, FGF,VEGF, TGF). Hormones of
therapeutic interest. Blood products and therapeutic enzymes. Anticoagulants, anti-thrombotics.
Nucleic acid therapeutics: Gene therapy, Antisense technology

Module 4 (9 hours)

Therapeutic Antibodies and Vaccines: Structure of Antibody. Production of polyclonal and
monoclonal antibodies for therapy. Role of adjuvant. mAbs: The molecule of future Vaccine
technology: Traditional vaccine preparation. Impact of genetic engineering in vaccine
technology. Cancer vaccines. mMRNA vaccines. Vaccine production: Challenges in production,
packaging, transportation and storage.

Module 5 (7 hours)
Industrial production of therapeutic proteins: Cell Lines, Cell Culture, and Purification.

Therapeutic recombinant protein production in plants: Challenges and opportunities.
Developments in bioprocessing of recombinant proteins. Biosimilars: Advances and challenges
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Course Plan
No Topic No. of
Lectures

1 Drug Discovery Process (7 hours)

11 Sources of drugs: Plants, animals and microbes. 2

1.2 Biopharmaceuticals:  Current status and future prospectus. 2
Approaches in drug design. Patenting in biotechnology.

13 Role of regulatory authorities in the biopharmaceutical industry. 1

14 Impact of genomics and related technologies in drug discovery. 1
Delivery of biopharmaceuticals.

15 Pre-clinical and clinical trials. Leading Indian biopharma companies. 1

2 Drug Manufacturing Process (8 hours)

2.1 International pharmacopoeia- 2

2.2 Manufacturing facility- Production of final product- Analysis of final 3
product- Packaging and transport.

2.3 Procedures and challenges in manufacturing biopharmaceuticals. 2

2.4 Stabilization of biopharmaceutical products and finished product 1
formulations.

3 Therapeutic Proteins (9 hours)

3.1 Cytokines: Interferons, interleukins & Tumor necrosis factor. 2

3.2 Haematopoietic growth factors. Growth factors (EGF, PDGF, 2
FGF,VEGF, TGF).

3.3 Hormones of therapeutic interest. Blood products and therapeutic 2
enzymes. Anticoagulants, anti-thrombotics.

3.4 Nucleic acid therapeutics: Gene therapy, Antisense technology 3

4 Therapeutic Antibodies and Vaccines (9 hours)

4.1 Structure of Antibody. Production of polyclonal and monoclonal 1
antibodies for therapy.

4.2 Role of adjuvant. mAbs: The molecule of future. 2

4.3 Vaccine technology: Traditional vaccine preparation. Impact of 2
genetic engineering in vaccine technology.

4.4 Cancer vaccines. mRNA vaccines. 2

4.5 Vaccine production: Challenges in production, packaging, 2
transportation and storage.
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5 Industrial production of therapeutic proteins (7 hours)

5.1 2
Cell Lines, Cell Culture, and Purification.

5.2 2

Therapeutic recombinant protein production in plants: Challenges
and opportunities.

53 2
Developments in bioprocessing of recombinant proteins.

54 Biosimilars: Advances and challenges 1

Reference Books

1. Gary Walsh., “Biopharmaceuticals: Biochemistry & Biotechnology”, 2" Edition. Wiley
Publications

2. David Aebisher ., “ An Essential Guide to Biopharmaceuticals”, Nova Publications.

3. Gary Walsh., “Biopharmaceuticals, an Industrial Perspective”, 1% Edition Springer.

4. Jorg Knablein., “Modern Biopharmaceuticals: Recent Success Stories”, 1% Edition ,
Wiley Blackwell Publications.

5. Dr. Basanta Kumara Behera., “Biopharmaceuticals: Challenges and Opportunities”, 1%
Edition CRC Press.
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FOOD PROCESS CATEGORY L|T|P |CREDIT

241EBTO01 TECHNOLOGY Programelective 1 ({3 |0 |0 |3

Preamble:To study the different properties of food materials, food processing operations
involving the application and removal of heat, Microbiology involved in food processing, and
different post-processing operations.

Pre-requisites: Nil

Course Outcome: After the completion of the course, the student will be able to

CO 1 | Understand the properties of food materials, the effect of processing on food
properties, food safety, and good manufacturing practices.

CO 2 | Apply food material processing at ambient temperature, and with the application of
heat, different unit operations involved, mixing and analysis of equipment involved.
CO 3 | Analyze the growth of microorganisms, shelf life, food processing by removal of heat,
and application of membrane process.

CO 4 | Understand different post-processing operations, material handling and storage
operations.

Mapping of course outcomes with program outcomes

PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7
CO1 2 2 2 2 2 - -
CO 2 2 2 2 3 3 2 -
CO3 2 2 2 3 3 2 -
CO4 2 2 2 2 2 3 2

Assessment Pattern

Bloom’s Category End Semester Examination
Apply 35%
Analyse 35%
Evaluate 15%
Create 15%

Mark distribution

Total CIE ESE ESE Duration
Marks
100 40 60 2.5 hours
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Continuous Internal Evaluation Pattern: 40 marks

Micro/Course based project : 15 marks
Course based /Seminar/Quiz : 15 marks
Test paper, 1 no. : 10 marks

Test paper shall include minimum 80% of the syllabus.

End Semester Examination Pattern: 60 marks

The end semester examination will be conducted by the respective College. There will be two
parts; Part A and Part B.

Part A will contain 5 numerical/short answer questions with one question from each module;
having 5 marks for each question (such questions shall be useful in the testing of knowledge,
skills, comprehension, application, analysis, synthesis, evaluation and understanding of the
students). Students should answer all questions.

Part B will contain 7 questions (such questions shall be useful in the testing of overall
achievement and maturity of the students in a course, through long answer questions relating to
theoretical/practical knowledge, derivations, problem solving and quantitative evaluation), with
minimum one question from each module of which student should answer any five. Each

question can carry 7 marks.
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Model Question Paper

QP CODE: PAGES:
Reg No: Name:
SAHRDAYA COLLEGE OF ENGINEERING AND TECHNOLOGY
FIRST SEMESTER M. TECH DEGREE EXAMINATION, MONTH & YEAR
Course Code: 241EBTO001
Max. Marks: 60 Duration: 2.5 hrs.

Food Process Technology
PART - A
Answer All the Questions.
One question from each module, having 5 marks for each question.
(5x 5 = 25)
Briefly describe the food safety attributes.
Give a brief description of pie and biscuit formers and confectionery molders
Discuss the non-thermal processing of food by the radio frequency electric fields.

Discuss the use of enzymes in food processing with examples.

o & w0 D P

Enumerate the different factors affecting the storage of food materials.
PART - B
Minimum one question from each module (Total seven questions)
Answer any five (5 x 7 = 35)

6. Discuss in detail the different physical attributes of food with its measurement method.

7. Enumerate the different types of driers used in the food industry. Explain anyone drier
with a neat sketch.

8. Distinguish the single effect and multiple effect evaporators used in the food industry.

9. Differentiate between plate freezers and blast freezers, What are the applications of
pasteurizer?

10. List the various equipment used for grading and sizing of food.
11.